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ABSTRACT 

The goal of this panels was to develop the means to 
improve the reliability, validity, and utility of cinalyses of human 
interaction in learning settings. Research on interaction itself, as 
well as its association with the variables of student learning^ 
student characteristics, setting characte^ristics, and teacher 
education were all concerns of this panel. The panel organized its 
work around needs in teaching as ^uman interaction, and proposed 
three research approaches .based on these needs. The panel's < 
discussion focused on these approaches as well as the organize^tion of 
specific programs and projects under them. The first approach 
concerned research on human interaction within education settings, 
the godl of which was the cfeation of knowledge and understanding of 
the process of teacher-pupil and pupil-pupii interactions during 
teaching and learning. Research on teacher education, which builds on 
the knowledge developed in research on teaching as human interaction, 
was the second approach. The third approach dealt with issues of 
methodology, instrumentation, and professional communications, and/ 
focused on the special difficulties of research on teaching as human 
interaction. Finally, the panel emphasized the need for taking into ' 
account the ways in which teachers will adapt research-based 
knowledge and teaching skills to their own classrooms, students, and 
styles. Such adaptations will determine the validity and utility of 
the knowledge to be derived from research on teaching as human 
interaction. (BD) 
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\ - ' tte volume before ypuf^is the^reporffcf one of ten '^panels, that parti- 
cipated in a fjve-day conference Vfashihgbn during, the summer of 1'974. 
The primary objective of this Conference was to provide art agenda/ for 
further research "and development td gujcTe the Institute in . its, planning 
and funding over the next several years. /Both i)y the involvement of some 
100. respected practitioners,, administrators, and. fjs^earchers as pahelis]bs, 
and by the public, debate and criticism of the panel ^reports,, the Institute 
aims to create a major role for the practitioner and ^research communities 
in determining the direction of government funding. " ' 

The Conference itself is seen as only an event in the middle of the"^ 
.process. In many montlis of preparation for the Conference, the staff met 
with a number of groups students, teachers, administrators^ .etp. — to 
develop coherenf problem statements which served as a charge to the panel- 
ists.. Panel chairmen and others met both before and after the CtDnference. 
^veral other panelists were cojrmissioned to pull together the major 
> themes and recommendations that kept recurring in different panels (being 
reported in a separate Conference Summary' Repprt). Reports are. Being 
distributed to practitioner and research communities. The Institute 
ericdur|iges other interest groups to debate and critique relevant panel . 
reports from their own perspectives. . ; - * ^ - 

\ The Conference rationale stems- from the frank acknowledgment that 
much of the funding for educational research 'and development prSjpcts 
has ;not been coordinated and sequenced in such a way as to^ avoid Qndtie 
duplication/ yet fill significant gaps, or in such a way as tb build a 
cumulative impact relevant to educational practice. Nor have an agency's 
affected constituencies ordinarily had the opportiinity for ^public dis- . 
ciission of funding alternatives and proposed directions prior. to the 
actual allocation of funds. The Conference is thus seen as the first 
major Federal effort to develop a coordinated research effort in the 
social sciences, .the only comparable efforts bein3 the National Cancer 
Plan ihd the National Heart apd Lung Institute Plan which served a^ 
inodels for the Resent -Conference. * 

As one of the Conference panels points out, education in the United 
States is moving to^^rd change. Whether we do -anything abput ithr not. . 
The outcomes of sound. research and development — though only a jninute 
portion of the education. dollar — provide the leverage Jby which such 
chahga can be afforded coherent direction. . ^ 
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In implementing these 'notions for the area of teaching, the. Conference 
panels were organized around the major points in the career of a teacher: 
the teacher's recruitment and selection (one panel)., training, (five 
panels), and utilization (one panel). In addition, a pariel, was* formed 
to examine the role of the. teacher in new instructional sys'tems. Finally, 
there were two paiiels dealinojdih research methodology and theory - 
development. • \ . ^ 



educationaj^ practice planning & 

research 



/jv teaching as • 
^ human interact 




Ion 



teaching as 
behavior analysis 

teaching as 
skill performance 



teaching; as 



a linguistic process. 



teaching as 
(e) clinical Infor^nation 
processing 



training & performance 




personnel rolesf 
in new systems 



©'research 
methodology 



@ thepry 
^ development 



^Within o'ts specific problem area/each panel refined its' goal state- 
ment, outlined several "approaches" or overall strategies, identified 
potential "programs" within each approach, and sketched out illustrative 
projects so far as this was apprlipiriate and feasible. 

Since the brunt of this Work was done in , concentrated sessions in 
the space of a few days, the, resulting documents are not polished, inter- 
nally consistent, or exhaus.tive. They are working papers and their pub- 
licatibn is intended ta ^stimulate debate and refinement. The fulJ list 
of panel reports is. given on the/following page. Me expect serious and 
concerned readers of the. reports to have suggestions and comments. Such 
comments, or requests for other panel reports,* should be 'directed to: 

"Assistant Director . , * 
^Progreim on Teaching and Curriculum 
'National Institute of Education 
1900 M Street, N.W. • ^ ' , 

• • Washington, D. C. 20208" f 
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- , As the organizer and overall chainnM^for the Conference and editor 
for this series of reports,. Professor. N. L|; Gage. of Stanford University"; 
richly deserves the appreciation of those \n the field of teaching research 
; and development. The panel chairpersons,. s-ingly and^^together, did remark- 
able jobs with'the ambitious charge placed before them. Special acknowl- . 
edgments are due to Philip Winne of Stanford University and to Arthur / 
Young & Coaipany for coordination and arrangements before, during, and 
after the Conference. But in sum toto, it js the expert panelists — 
each of whom macfe Qnique contributions in h\s respfctiv^ area —.who must ^ 
be given credit for making the Conference productive up to the present 
stage. It is now up to the reader to carry I through- the refinement that 
the panelists have placed in your hands. 

. Garry I. HcDahiels 
Program on TJeaching and Curriculum - 

<f LIST OF PANEL REPORTS AND CHAIRPERSONS^^ * * 

/I " _ 

, U Teacher Recruitment, Selection, and Retention , Dr. James Deneen, 
^ Educational Testing Service 
• ■* • 

2. Teaching, as, Human Interaction , Dr. Ned A. Flanders, Far West 
Laboratory for Educational Research and Development 

^ * * < 

3. ' Teaching as Behavior Analysis , Dr. Don Bushell, Jr., University 

of -Kansas 

4. Teaching as Skill Performance , Dr. Richard Turner, Indiana 
University. 

5.. Teaching as a Linguistic Process in a Cultural Setting , 
Dr. Courtney Cazden, Harvard University • - 

6. Teaching as Clinical Information Processing , Dr. Lee S. Shulman, 
Michigan State University I ^^"'^ 

7. InstY*uctional Personnel Utilization , Dean Robert EgbVttfeO 
University of. Nebraska ' ^ ^ f 

8. Personnel Roles in New^ Instructi6hal Systems , Dr.' Susan Meyer Markle, 
University of Illinois 7^ ,j( - / . 

* .' ' A' , ' 

9* Research Methodology , Dr. Andrew'/Porter, Michigan State University 

10. Theory Development , Dr. Richard Inow, Sifcanford University 

• Conference on Studies in Teaching: Sumrnary Report, 
Dr; L. Gage, Stanford University : ; 
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' . ' . INTRODUCirON 

- . < 

When research on teaching 'is viewed as human interaction, it ' 
can be represented by the six classes of variables which are shown 
in Figure 1 . 



Teacher ,education, 
training, and self- 
development 



Plans for teaching ^ 
and teacher-charac- 
teristics 



^ Jnteractiofi:,... 
Teacher behavior 
a's'tudent behavior 




, learning. kd 
other outcomes 



Setting 

chav*aicterist,tcs ^. 
and contexts ' 



Student 
characteristics 



Figure L Main Classes of Research Variables. 



We included, as the[concern of Panel Jwo^ any research on teaching 
that analyses the interactive behavior of pupils and teachers shown 
in j:he top, center box in Figure K Thus, research on the interac- 
tio'n itself, and the dissociations of intjferactidn variables with 
student learning and other outcomes, w1 
with setting ycfiaract^ri'stics,. with jnaki 
teacher char>cter*istics, and with teach 
of thi s Part^lv « , / 



h student characteristics, 
g plans for teaching, with 
r education are the concern 



The analysi<s of human, interaction and especially teacher-pupil 
Tntefr^action is of concern to this Panel in two ways: Firs't, it. is a 
way to discover knowledge aboUt how^the educatioriaTarowth and devel- 
opment of pupils can fae improved; ^econd, the analysis qf interaction 
IS a' method of educating and training inexperienced teachers in pre- 
. service professional programs and experienced 'teachers who must adapt 
new knowledge about teaching to their classrooms, their pupils, and 
their personal- style of teaching, • ^ ' 
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. . With regard -to •cfeaj:ing .knowledge, this Panel is proposing re- 
search on teaching designed to discover associations among the six 
classres of variables in Figure 1. With regard to teacher education 

• and training additional classes, of variables are helpful. In Figure 

2, . . ' ' . \ ^ ' 



Teacher - > 
Characteristics 



"Interaction between 
education instructors 
and adults learning 
to be teachers 




,Plefns" for 
teaching , 



Real or simulated 
interactior> between 
teacher trainees 
and pupils ^ 

T«7 



Knowledge^ and 
^skills learned 
by teacher 
tr^iinees • 



Setting 

Characteristics. 



Skills & Procedures 
for analyzing inter- 
action to provide 
feedback 



\ Figure 2, Classes of Teacher Education Variables, 

' "' ■ I 

classes of variables for research on teacher education are shown. \ 
These classes overlap in interesting ways with -those shown in Figure \ 
1. For example, tjie central, box of both diagrams represents a teacher 

' interacting with pupils. But the product, in Figqre 2, is the learn- , 
ing of the adult teacher. An additional box i^-shown for the inter- 
action between the instructor (one who teaches teachers) and the adults 
who are learning at^dtft teaching. The Panel recognizes that education 
instructors, whether they are professors or supervisors, may be less 
than enthusiastic about being conceptualized as. a, class of^-^wrriables 
in research on teacher education and may even resist efforts to ana- 
lyze their interaction^'as they teach education courses. Nevertheless, 
their interact^ton with their students and the interaction of these 
adult students vjith pupils are both shown in -Figure 2 because both 
classes of variables may be associated With the extent td which adults 
learn to become effective teachers* The major point, is that the 
Panel is concerned with research that produces knowledge about teach- 
ing, on the one hand, and with how this knowledge can best be uti- ^ 

- lized by teachers, on the other hand. This dual concern leads to. the 
discussion of validity in educational, research which now follows* 

The Panel's discussion began with the observation *that we have 
made considerable progress in research on teaching during the past 
few decades. This progress has included the invent ton and, refinement 
of procedures for analyiing human interaction. But tpo much of the 
research is irrelevant to pressing problems, such as the evaluation 



\ 
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of teacher effectiveness, and most research fails to be Hmglemented ' 
in preservice and inservifce teacher education. Nuthall suggested, in 
a pre-conference paper sent to the Panel, that researchers in this , 
area have adopted procedures of research from the physical and social 
sciences which may not be appropriate to the study of teaching and 
that we may witness, during the next few decades, the development of 
new procedures specifically fashioned for research on teaching. One 
discussion oh the topic of valid research seems worthy of specials* 
emphas-is at this point. 



Assumption One : Practically aVl knowledge about teaching that 
can be used by teachers will never be valid for aJi situations in 
whichjit might -be used. A "p" value which might be assigned to each 
generalizati on i s always less than 1.00. This value represents the 
proportion o^^crt^^ations in which one might expect the generalization 
to be valid^Tm^state of affairs exists, in part, because we have 
not investi/ated and specified all af the possible conditional limi- 
tations to^ p^icular generalization. If this kind of investigation 
and specif ts^tiofi can never be' accomplished-, a "p" value of less than 
one is inescaoablb. By way of contrast, these '.'p" values for many 
general izatioirs^irthe physical sciences are so close to 1.00 that 
the discrepancy is inconsequential. ^ 



Assumption Two : Giv^en "p" values that are less than 1.00 for 
practically all knowjedgle statements about teaching, anyone who uses 
this knowledge, especially a teacher, must. not only decide when a gen- 
eralization is relevant, but he must also be prepared to adapt and 
modify the generalization and try, as best he can, to make it fit the 
exigencies of the moment. 

Given these two assumptions, the researchers who produce knowl- 
edge can choose to inclUae the decisions teachers make and their 
efforts to adapt knowledge as part of the concept of validity. What 
this -means is that the ultimate test of validity forany peneraliza^ 
tiori about teaching is to ascertain whether teachers can use the gen- 
eralization, how they use it, and what happens when they use it. 
Generalizations may attain one kind of valitJity because they (a) are^ 
the product of a scientific, inquiry that included accepted procedures 
of sampling and xepljcBtion and (b) are based on relationSfiips of 
demonstrable strength. Yet this kin»of validation may be inadequate 
for improving education because there was no' test ofjiow the knowledge 
can be Aitilized by practitioners., The issues involved in this problem 
are what this Pan^l calls the validity issue .' 

It would be naive to bel1ev4 that the validity issue can be re- 
solved by merely extending the. concept of validity to include how 
knowledge abo^Jt teaching is used by teachers. Indeed, the results of 
research on teaching as human interaction are likely to have implica- 
tions for curriculum developers, architects who design instructional 
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,,$pace, educators wh^ select textbooks, those whb'hfre teachers, and 
ahy other educators who make decisions tfjat affect instruction. ♦The 
point to be emphasized is that some kind of test must be applied t^ 
the knowledge that is produced by reseapqh m teaching; one slich itest 
is whether a teacher c^ use. it*. ' . 

It would prob^y be disastrous, to insist th'at every research ^ > 
^project^jgi^^^ be required to inve^stigajke'how.the findings- can' 
jlg^tfSSff*^ tpachers and other 'educators. - But if concern about ex- 
.tended validity is not the responsibility of every rjesearcher, tijen 
fthoseTesponsibillty It?^ The Par^eT-^lieves that tM's respon^i-^ 
.bility must.be-a national concerR; it lies'^^Ststhe hearlLc^ the klEr^ . 
mission, and; can. be implemented most effectively at tfie program ilevel 
by coordinating a series, of projects whiqh form a program. Thu^ we' . 
might define a program sp that it inclU'dts^ not only tjfie production of . 
kwwletfge atout teaching but also the investigation of the utility of 
l^s knowledge. A projecf, on the other hand, heed not necessarily, 
dpntain both of tf^se objectives. Ff such an extended concept of 
validity is unacceptable at the program level,' then it must be the 
concern of .both Nl§*clnfl project directors at the level of approaches; 
to^r^sfearch on teaching.. , , ' . * [ : ' 5, 

in' this Panel reptjrt, -research on teacher Education ' is viewed as 
a testing, (ground, ifor Knowledge about tisacMng. 'We bfelieve th6it if 
teaching itself is to be Improved, the only knowledge that is relevant, 
is knowledge that becomes valid^ becaus^^teacher educators and the. 
teachers themselves can. make us"e of^it. . In other wofd^ , knowl edge 
abtfut teaching must lead to changes in educational practice and some 
of th,ese changes must turn oat to be improvements., tt^^ seems highly 
probable that most knowledge about teaching, can be tgsl^ed by conduct- 
ing research'.on the effectiveness of pres^rvice a/id inservice teacher 
education programs. To summarize, the validity of krvowTedge about 
teaching includes the degree to which it can be demons tr^ited that 
teachers and* other educators, can u^e'this knowledge, in the improvement 
of education. To do anything less invites failure^i*n our efforts to 
improve education, ''v'*^: ' ' * - , 

Another view,, expressed early in/the work of the Panel » was that 
matters of research design and methodological flaws should be prominent 
in a review of research on interaction prcfcesses.- .One member of the 
Panel even expressed the opinion that selecting topics for future re-' 
search was far less impo^rtant thaft setting higher standards of research 
methodology. The Panel was uneasy with the conference plan Of assign- 
ing oiethodological probfems of research on teaching to a separate ^panel . 
^s a result, Wte chose^ to include in our report a section oa the method- 
ological problems research on interaction processes. . 

It was in this fashion that the report of Panel 2 gradually came * 
to regard its total plan as* having three major components: First, 
identify the kinds of knowledge that research on interaction processes 
9an produce; second, show how the utility of this knowledge can be 
tested by research on teacher ^education; .and third, make recommendations 
about research methodology as a- guide for those who investigate inter- 
auction processes- - ' ' ' 
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^ ^ A POLICy.OF SUSIAIH%SUPRORrFOR RE§^RCH 6N TEACHING 

J'lii^ present section Is a statement about- the policy of sirpporting 

- cpfttint/iJig research programs and the need for a sustained attack on . 
so_me of our more :diffieult research pfotiems; . ' .t- 

> » ,^ 

A policy of supporting sustained^ programs of research.. on teaching 
sa that cumuTativfe results are^ obtained, is'vitar not only f dr the ac- 
t:ompTishpnt of the jnissfon of NIE but also foKthe eventual s'olution- 
* of many basic prpbtems in American educatibn* Such a policy has too. 
infrequently pr«yai]ed' in past efforts ^of federal agenc!es'to support 
educational research,- arid it. is not a strong feature of the NIE pro- 

- gram today. We should like to argue for a gradual shift to such a 
policy. i ' . , . . . ^ ' • / 



The fjeed for Research on Teaching 

Classroom teaching is one^of the most prevalent forms of social . 
behavior in America/ With, the "^exception of our families, we spend 
more time in classrooms during our lives than in any other social conr 
text. Futures are built in the Qlassrpom: some lives -are enriched , 
and enhanced; otRdrs are stunted, and warped, fforeover,, the conduct 
of teachjng;is of 'transcendent interest" to citizens:. It is a focus 
of >politicaT actiyii^ and. an arena: in' which ari enormous industry is. 
focused, 'Ami' yet, only a handful of studies have yet been completed, 
j[:n which the activities of teaching were Studied, .It has. "often been 
noted that few dollars are set .aside for educational research (com- 
pared; wjth.^hose available in ^t|ier institutions)*^ Arid,, of 'these 
relatively .few 'doj1ars^, only a minute portion has been devoted to. the ^ 
study of classroom teaching. It skms to us that mariy of th^>.problems 
besetting education iqday can he solved only >^heh we have information 
cpncerning. the a;ctivities of teaching --.which mearis ihat we must, 
r^idically increase the number of studies, in :WhlcH' teaching behavior 
and Its, cpnsequiinces are examih.ed^ We should not want to, denigrate , 
other realips of educational reseairch,/but 'it seems.to'us vital . that 
funds be sharply^ increased, for studies of teaching if we are to solve 
Such "problems as.. the selection and education :of teachers, for effective 
|5erformance of their jobs^ the examination, ^df the e^f^cis of intjpva- 
tions in, educational practice, the development of teaching to suit' the 
needs of pupils from speciarbackgrounds^ jdr theviiiakimizing-.of effect 
tiv^ness in relation to cost^in educatiphJ^^^ - ■ - ' • : 

he Need for* Programmatic Support * ^ , 

. ?^br .many' reasons,. a substantial proportion of the funds set aside 
to SiippQrt research m teaching must be given to research programs , 



rather than.jtd projects. Short-term grant 'support may be appropriate . 
^ in the physical sciences or engineering, where concepts and methods 

* are mdre fim)S established, where research depends to a larger degree 
on equipment, (rather than people), and where knowledge concerrting the , 
effects of.;xi*ntextual variables hcTs been* backlogged for years. It is | 
less appropriate in the social sciences, whene research traditions 

are ybunget^/ It is particularly inappropriate in the field of teach- \ 
ing research, where data ar;e costly and' complex .and where we are just ' 
beginning tjD explore the effects of contexts on teaching phenomena... 
Restricting support through a policy of "program purchase,** is. itself 
not the i«§sue; it depends instead on the guaranteed' duration of .the 
program Jiftat is jjurchased* Research on teaching is more likely to 
^ake siqnffi can't advances wh6n efforts of an iavestlqative team jtre 
supported for five years or more . Such support altows time to develop 

* 5ew concepts. Instruments, and Innovative designs for research. It 
allows time for the collection of laboratory and field data involving 
variations in context, for conducting a series of related experiments, 
and fo?^ developing currigular , materials or teachinq-traininq ^ograms 
that arer related to the findings- of "research. - It allows the cumulation 
of equipmht and the building of data banks-, and for the assembly and v 
encourigement\.of the talented stiaff essential to the labor-intensive 
cohduct;of research on teaching.^ * • / 

' To make our jjpint, let us cdnSrider briefly the time-honored^ method 
of supporting- educational research , through short-term grarjts. Such 
grants *are awarded upon submission of a proposal ^by the researcher, * 
either-^on his, own initiative or J:hrough,„x:al.rs fot* proposals from the 
suppbK. agency. Grants are normally .^warded through competition which 
placesjxonsiderable emphasis oh the ability of the invesftigator to 
write;? proposals but lays little upon his willingness to complete the 
research. It also .encourages investigators to claim, and the agency 
to demand, that the proposed research "solves" problems within the 
compass of the research. (To say the leasts many such claims are 
Exaggerated, and' both the agency and the research community get a 
blacK when they cannot be fulfilled.) More crucially, such a 
pattern of support prevents the investigator from assembling a secure 
teamvof researchers who will pursue a given topic over time, thus mak- 
ing^ess likely both basic research contributions and the wide range 
. of practical spin-off that §uch a program can generatfe.^ 

.Instead of project support^ we should like to argue that at least 
some funds should be set aside for long-term prograrrmatic support of 
teams* of scholars who wjjf^ in turn, make commitments to conduct re- , 
search on a topic mutually agreed upon. Such support should only be 
conteniplated'for investigators of est-ablished reputation, should be 
^glveh only after extensive negotiations between the aoency and the re- 
-search^rs, and should be monitored by^the agency on a regular basis to 
assure continuity and accomplishments within the program of research. 
Not all such programs need be conceived in massive terms; indeed some 
might cons^ist of only one or two scholars .who are working intensively 
on a smaller problem, or several scholars working in separate geograph- 
ical areas but on a cobrdinated effort. Nor need all such programs be 
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conceded t6 set immfftable.fiv^Var .plans. Indeed, one. of the best 
features -of pi^grainmatic 'supf)o/tt ^properly monitored) is that it 
allows the Investijgators. to mqltfy goals 'or research procedutes so.^J 
,as to use the ins-ights genaratW by findings pr the opportunities, pro- 
vijled by new techniques or/egffi&De^^ But continuity of support, should 
be provide^, by. the agency, in i^furn for conmitments on the part of ' 
the fovestigators to umiertak^'Afograninatic researcfi on an^ aapeed- ' . 
/upon topici • V 3^5 y • • ' ' 



Three Forms of Support- *5s ! • ' - ' ' 

Not all research, on teacltjjig rie^ be conceived ir\ terms of pro- . 
gramma^fc support- Indeed, wefiponCeive at least. thr6e. different forms'^ 
of support,; each having its pwn features. First, futids should ,be set 
aside for small grants for research on teachjng. $uch grants should 
be^seen as designed to attract young scholars into research in this . 
field. They should be given for short-term support of dissertation 
research or other projects tHat can be completed within a year and ' 
should be awarded foil owing .submission of a proposal, describing the 
, proposed research. Second, other funds should be pr6v,ided for project 

> grants that- afe awarded on a co#etitiy^. basis to more experienced re-^, 
searchers. Once again,, these would be granted following subpiisision 
of proposals,- but the ,agency,fnibht take an active lead in calling for 
proposals on specific topic? in research pn teaching. Third, a sul?- 
jstantial portion of funds avt^l/able should- b6 committed ta.a long- . ; 

-term programmatic supPOft of established teams of scholars. Such proV 
grams would be. established following careful- negotiation between the 
agency and the investigators, ^would be focused upon agfeed-Qpo^ tgpics 

,^of basic Interest irj teachfng,rjtfould involve commitments from^wtfl the 
investigatorlTand thragenty, ar)d would be rfenitpred for accompffsff-*;^ 

'-ments on a regular *bas1s. for such progr^ms^ It stold be emphasized^ ^ 
suppor^t would be provided not for the pnepa^ration anct-sub»ff{ssipn of ' 
proposals but leather for the completion of agreed-upon^, research. 

Funds for Research ort Teachfgq . . • * ' 7 ^ v 

Whether or not one agrees with, the need for programmatic research, 
If y/eare to conduct research on, teaching at any serious level, a rad- 
ical increase In funds available for this purpose miist be provided. 

.The difficulty with good research on teaching is that^it is much more 
expensive to conduct than most.typ.es of educational research. Such 
research often requires recordings of classroom lessons that, cost up- 

. wards of $100 .per lessor) td^acquir6 and process. The^-*^^ - 

expensive data than ane^pupil achieveme*nt Scores, fofi^ 
measurements obtaine'tf 'from teacher personality inVentoEj^ 
also far cheaper than d^ita obtained from a neutroifcaccei 
then we are used to ^-pending large sums for research in 
sciences.) Because of this expense, studies of teachjng. to 

'to have been based on very smalt numbers of'teachers, lessons, and 
variables^.. As a result, their findings are.based on inadequate data. 
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The, next generation of; studies of teaching vrill require larger samples, 
more contextual varjition,. and tf^e use of complex, multiple instrument 
tatton for nieasdring'^ihe observed processes of teaching. These, t$ 
turn, will require substantial increases in -the dollars needed for' re- 
^search In this.-yltal field* . * r - - 

>The heed for increased, funding; is great, but so is that /or the 
extended support of long-range research, programs. We^cati see few al- - 
^ ternatives to^these' proposals . if serious progress is to" be tnade in our 
understanding of the determinants^, processes, and effects of Mreaching, 
and to the solution of pressing problems for^hich this understanding: 
Is vita?l. . t ' ^ ' . ' ' ^' ' ' 
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; DEVELOP KNdUtEDGr/yjD^UNOERSTArt^ " .- 

. ; ;.HyHAft .Ifa£MOTpH WIlHlM |M^^ \ 

i.n .1^%^°^^' °^' aPPf<*aph. is tb>«ate knowl&dge and iindefstand- 
in^ * P'"o«sses of teacherrpupll^ahd pupn-pupn - interaction dur- 
Sif^c ^HS e«''"^"9- iThis intepaptibii indlucies the ways in which 
«L ?J,p^i^?^Ji P'r?^^!l.'SP!-''°' and- affect each otfigr's activi-- 
i; optimiseife that a ne^generation of variables based 

n^I"?^'^^^"" processes is.wthih r.eacl#f, our current, technology, but 
only If research projects are organized and- coordinafetf in such Tway 
n5S SJ?^:rr"^r"!^r*^^jP'"°9''^?^ ^^-^ created. This bptfmism in 
E P ^u^^!"^*"^^"^ experience -of the Panel: menfcers* each of . 
whonrhas contributed Jo- present fen^^^^ 

r ■ Many tiin^s. during the Panel 's/deliberations, strflrig recommenda- ; 
tions were ma.d^ wfth respect, to improving- our natibrial research- effort. 
These -reconTOendations includrj*^ fc^li}w1,ng.- " ' : \ , 

A* tongrftem research ;t)rp^rams, wKfch. :cohs^^^ 
^; , research topics 'through, fields itWies, laboratory e^^ 
perim^ents.^Md -field expe^^ns^ 

term,- jingle ,^ unfcooi*dinated.prdj^^^ • 
supported. ' , ■ '•/■'' ' 

^ B. Data for research oh teaching, are very- -eliiie^^^^ 
^S*^ Wfy\*0;Shar&the§e dAta through the '^^^^ 
of'data banks shoil If , fee gxpToredv . / t . - " 

■ ^- if^fs. tO' pemit th> aftai^^^^ * . 

behavior by different anaiytica.bchniques^;^^^^ 
essen ti al to' the gradual ; devel opfne'nt of new ebncelftts \ ^ 
, and theories.;, ' - ' - - , .1 ? -rr. 

Most fihdihk bf r6se^^^^ ^ ■■' ' 

neither c6r^e^(t-f reft nor. li^^^ , 
to dfpenf oh a :hp^t. of -to^^ 

vaxiablesv -.Resiearbh.tdesf^Sh.s^ ; ' . 

. trol 'for cpntexti, preskge, ,.jjr'6ces§>. .ana'.|>*oduct , " = 
•, ^va:rrabTes^are ess^^^^ - ; 

nation of ,ihteiractiori ;pr6tessisr ' . 



/nte coiiffffnc« on sfudiit {n.^Mchifig ' '/ 



" Program 

Conceptualize and Analj^ze'Piittefns of 
jeacher-Pup.ll Interaction; -: / '• 




The ^^oal <Jf this jtograro of research is t<J increase ouif/Jcoowledge 
of Interaction prpces^esiwhtch occur -as a result of teaching and lee^rn- 
ing activities,^ Concepts and Instruments presently available for re- 
search on teacher-pupil interaction cover but a part of the field. - 
Additional work is needed .to cover aspects. of teaching heretofore hot 
studied. _ ' \ . y- ; v , ; ' - 

What, we inean by '^newV(?equtres\soihe:xle^^^^ There "is- np 

need tp fund projects which have as^tfietr main purpose the d6Ye1crpment 
of another category system. Ne^ knowledge would result If progress: * 
?o.u,l^' be m|de ih^ tKe .ainalysis *pf *tpliger chains of events, fjt iepa^atijicf 
, events according; ta'Artstructiona^^ 

, curriculum-specific ihtera<;tion patterps^^ arid comparisons 
of the»e;<ip,lanertory power, b/ (different, ericbdlng/decbding systems. ; ' 



. Pro3"ect 2.TX1::/gesiqn and Create the Capabiyfty of Estab^Tisfr- - ' 
ing a Data Bank: of Recorded Interactive Behavior CompTete With Assor * 
:c1ated Paper^andrPencIl Test Oata. This project; is descried to, oVer'^ 
come our inability tpc compare different syst.efns^ ox analyzing Jn^^ 
processes.,. We'recognj;se thati tfiere are Timltatiohs to a dat^ bank and 
to- the .;use pf reco'rdedv interaction, but recorded behavior- can be re- 
played so that cyples a^id tfie^ recycle? of analysis. can be .carried ou^t. 
^If w^- are tcf achieve "new" ways ,tjQ analyze Interactive behavior, prog- 
r^essv may be the resuljt of trying out new cpncepts which lead to.neWt 
tentative theonYs^ wh1ch\in tarn lead to new congepts^. and these,, in 
tupir^ lead ta,reformu1atea\thebry* ind $6 on^ \ ^ - ^ V : 

' Ummaiielyi; data riay^be.^^^ Tpcatfo;ns,,:depehd1hg oh the 

,purpbseN-wta dpUectjsd in a fi€ld ^tudy cdiSid follow -a^de^ign which 
would ensure that ^the inrterac^ion y^s representative; of current edu-,^ 
cational practice. Data cpllec^te'^^^ih a laboratory classroom cbulcf be 
planned ,td*:i^epre^ent liitjdractfort accojrdi ng tto 'selected rtodel? aiid 
teaching strategies which Wer^ .hbt hece>san-ly repreSeijtatiye ^pf cur- 
rent practice. Jfrojects Qf this Ictnd Should be limited tb, the purpose , 
pf ^e^j^lofting^ new methods of analyzing Int^r^ctipn; the purpp^e^ is not, 
to obtain Interactjoji s^iecimens for all grade levels-, 'allt subject 
matter areas, ^11 types of teache/s, etc. ' * ^ . ^ ^ . 



. Project 2.1.1 .2r Examine tte Cycles of iDiiN/elbDiwent Through ' ^ 
Which interaction ^Patterns Mature. There is a special need for . 

projectf^wlv^^ 

-patterns In^^classrpoB groups, tfir know too lltltle abwt wttterife 
j'of .Interaction chaiige with; the passage of tiiie ana witli tfie infldehcer" 
4of group experience^ We;n«d/ bettkp-concepts and theory Jo. discover. th« 
best interaction units (single eveTftv pattern, chain) Tor explainfhg 



the influeriee-qf the teather- arid then" studying how this influence . 
varies across one year and then-several- years/ Progress in this area ' 
would help us. understand the sequential character of teacWrig and 
learning. It would also help-us to identify the niissing intervening 
variables which are so- conspicuously absent from- most process-product . 
research. It is not enough to krtoW that teacher praise is correlated- 
with positive pupil attitudes. We need also to know ho^< praise affects 
interaction. processes and how these processes, in turn, are likely to 
affect pupil learning, ^ . . * 



' Project 2.1.1.3: ; Develop Knowledge and -Understandfnq of the Ways 
in Which Teacher Behaviors Influence Pupils and Pupil Behaviors Inflii^ 
ence Teachers. Hlster1caUv> research -in -this area ha^^starfd.wjth 
the assumption that teachers iififluehce pjpils,. and in onl]^ a* few in->, . 
stances Jjave researchers investigated how\pup1 Is: influence teachers. 
This project,, like Prbgram-2.1.2', has aslits iwjon objective an under 
standing of the injmediajte-consequences,of behavior; but In addition t 
the jiatural is tic studies »of Program 2;1,2 ,\ res^earchJri this area len 
,1tself ta inter^ehtioris .^yiarresearcher who\ chooses ta.instruct teaci 
ers or to' instruct pupils v^ith regard to thAij*- behavior*-; Projects 
within thif program-would be concerried with ^dehtifyin/: / V 

how. teachers perceive and ;conceptuA\1ze Rupll - 
"ttehavlors,, / / / - — \ . 
how teachers' perceptions of pupil ftehavVors- 
influence their chot'ce or: use of different^; 
strategies or tactics, and; ' \ , . 

how^teachers/ perceptions of pupil behaviort?i|. 
influence their expectations conceriiirig pup^^ 
-abllityi .attitude, and j)erformance*. 

To illustrate how a Sequence of projects/can make use of field 
•stud1es,/field\experimehts, ,and l.iboratojry experiWhts, /the following 
'examples.pf^inyestigatiions of how teachers perceive and conceptualize 
PMpllbehaviors nrfght be planned: 

:Pji?6Jects fypeVA ^^How do teachers perceive andl conceptualize 
behaviors? . / - * , -\ ^ 

2v.T.b3;i: Natufatistic study tff. teachers* perceptions of the 

success and failure of tMV own interaVtive behavior/ 

2.1-1^3.2: Experimentairstudy of teachers' percept^orw of artificially 
' - induced pbpil behavior^* 
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Erojects Type B/- How dp /teachersV per^ 
behaviors lnf^irenc<their xhpice of tliff ereht strat^iej;^^ 

2*1 .3 • T.Zz] H^itural f sti c' stu'd(y;> of the sjans teachers ^seHmdet^^ 
" * :tT% ^^^^^^ >t^^?i?ay to use^at^ when to chaft^ a strates^^^ 

^IJatur'alistic stud^ of the signs; teaiclj^s use to select. ; 
/'appropriate/cbrii^rol and desist tactt^s in classroom 
Interaction. . ; • . / - , - ' ^ 



Ex|)er1merital validation of the pjrwesses by- which a , 
teacher se1e,cts Instructional strategies by creating, 
artificially induce! pupil reactions to the* instruc- 
tidnal. strategies ;tfje teache/ chooses to.Use< 



Projects Type C : How do the teachers^ perceptions of oupil 
behaviors, influence their expectations.xoncerning pupil ability, • 
-attitude^, and performance? ^ / , , 

2.1>l.3/6i . Naturalistic study xf relate pupil 
H \ chafacteHstics ami teachers* expectations of pupils' ' 

; abili ty to answer/^ - V \ 

/2.1J.3.7: ' Experimental' yalidat^^^^ ^ ^ 

bebavlgr ph tjf»Vd]|^Topjifent of Veacher predictions about 
- ' expkted;puoi1 qliestio'n^^^ : 

2*^1 J .3*8: Devel6()n#t^of a, th|pret1cal explcination of^tne develop- 
ment of xeabfier e^jjittatidris drawn from relevant empiri- 
cal .evidence'of earllef projects ^nd appropriate ' 
psychotogical research on* beliefs arid perceptions. 

Project 2rl.l.4: Examine the Different Interaction Processes 
Associated With Various HodeTs of Teaching and Strategies of Instruc- 
tion . The purpose of this project wpuld be to collect the interaction 
data necessary to /distingulsh amdrtg* different teaching models or in- 
structional strategies. In this project,; the procedures cpuld be 
quite sjmflar'. Flifst, a sanlple of' tfeachers 'would be trained to^teach. 
according Ip an accepted mo^el or instructional strategy *by procedures 
thatyare;desdrihed 'so completely ;tHat they.cin be replicated* Second,, 
the./teach^rs Would teach their clashes accordiiig to this sti^rtegy or 
mo;lel * Third,, consistent 1riterac|^ion dat&.durlng^ the instruction anjd 
appropriate data cojicerning pupil'vlearnlngrtfU^cbmes, would be collected* 
/F^ourth* tte;data wou1d.be tabulatefd and made ayaija&te'tp educatprS 
/ who were interested tri ^makitg comparisons among 41fferent teaching 
^ \models and instructional ^strategies. ^- - ' , ^ ' 

^ In this projedtr-a teaching model. ofr instructional strategy ; ^ 
^ ref^cs to a well .recogn1;!ed^methp^f 'of teaching. This bppk by Joyce 
and W&|1 (1973). on teaching models, the book ijy Mori ne and Mori ne 
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on* instructional . strategies based oh dlscbve^ty teaching, and 
recentiwrttfngs on "open classrpoms" provide exanpleis of suqh models. 
During the next decade it Jis Hkely .that additiifoal works advocating 
such models pf teaching wfll becoroe .availablev . Yet very little is 
known about the interaction processes that 4re#.likely to result' wh^n 
a teacher a^temp|:s to teach according to some^del. Often the claims 
made by those who .ady.Qcate.lhe .use'-of one o^ another ^el rest on 
little. or no empirical evidence* In spite W the lack of evidence, 
scarce resources are expended in cortjunction with inservice and pre- 
servTce teather^ education programs. 



Prograiti ExamVtfe Relationships 

Among Interaction Processes^ Context * 

. Aand setting Varialyles, and PupiT 

.cnaracterlstics, ' 
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Interaction processes will differ depending on school climate,. 
: curriculum, classroom equipment, and the composition and size of the 
pupvl population. In general. We know far too little conceriting. the 
range and variability of teacMng-learniihg phenomena across contexts; 
and we do not know which contextual .variables will'make large or small 
differences in the conduct of .teaching. Can we- expect interaction to 
be substantially different, for example, nn poor and rich schools? 
Does interaction differ when pupils are bused, to a different schtfo.l 
than the one in their own heighborljdod? What are the (effects on In- ^ 
teraction of language differences between pupils, teachers, and in^ 
structlonal materials? With. respect to most of tffese questions, there 
is too little authenticated< knowledge and far too much speculation 
that is passed off as, valid information; 

Mhefi|th1s Panel cbrjducted a survey of its constituent comSiunity'' 
of -resear*:wark^rs,.thq. suggestions dealing with the educational 
problems Of racial minorities had about the highest. frequency. What 
Kind. of justice would, combine a' compulsory attendance law with inter- 
action processes. which riot only Ignore one's native language but may ' 
be derneaning w1th ;respect to the culture of most pupils? How do in^ 
teraction processes sustain sex stereotypes^^ j 

Another perspective on context can arise out of the purposes of ^ 
instruction, and-the natuiral sequence of stages of learning. One 
might expect that when' the purpose^ was. to motivate pbp 11 interests, 
a teacher would try to create interaction processes- "that are quite dif- 
ferent from the processes created When Students are.igngaged in sharing 
experiences or in summarizing learning just completed* Yet in many 
projects which Involve some form of interaction analysis, single ^ 
events are tabulated from long periods of observation and then inter- 
preted as if atl the data came from a homogeneous context. There is- 
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little likelihood that we cart teach presefvlce and inservice teache>s 
, useful knowledge about jnteractiori until' jwe can at least associate 
different patterns with their appropriate'* instructional purposes. 



Project 2.1.2.1; Determii^e the Effects on -Interaction 
Processes of Differences In Educational Settings. -Projects In this* 
area are Tikely to.be given high priority- sj' nee some of the early 
studies (U.S, Cormilssion on Civil Rights,. Mexican American study, 1973; 
reported on.-al so in Jackson and Cos«, 1974) ,suggest thit the civIT 
rights of young people. are being comprornised due, in pSsirt, to our lack 
of knowledge and to our inability to apply what knowledge we^do have. 
The problems in this area illustrate with unusual sharpnessg^why knowl- 
edge of interaction pnocesses^ must be tested in terms of Us utility 
for teachers.. The most urgent need is for information which teachers ' 
c?in use cotistructiveTy^ With regard to racial, ethnic, religious, 
SES,'and s^x differences, our most urgent, need is to distinguish ber . 
tween problems which can be influenced by the different Atactics avail- 
able to the teacher and those problems that cannot.be so influenced. 
The same observation Applies to administrative actions, curriculum 
changes, and community options. . . - . 

What we are proposing here Is that education for a minority child 
is likely jbo improve to the extent tfiat'he interacts differently with 
the teachersi, hfs fellow pupils, and the, instructional materials. The 
establishment of baseline data- so- that interaction variables tan be^ 
associated with* pupil characteristics and with variables based on 
different educational settings would apts<rtrto be an urgent first step. 
From a thoughtful analysis of such data should come some hypothese/- 
.jl^bout how th^ quality^of education can be improved. These hypotheses « 
In turn, would be tested witKin a teacher. education program whenever 
^some modi.ficatioa in teacher behavior was expected. 

Panel 2 1s»well aware that other panels, especially Panel *S, will 
have additional recormiendations concerning language and cultuiial dif-^. 
ferences. We add our comments to lend emphasis to work of Hhe oth6r 
panels. . ^ - - . ' - - 

N In addition to the kinds of variables mentioned in the foregoing 

paragraph, other conditions could be studied in the sanie projects. 
Community variables needing study include si^e, ethnic composition, . 

^ affluence, 'occupational distribution, and physical features. School 
variables include size, crowding, school climate, staff organization, 
composition of the student body,. and such features of the school as a 
.whole, as pressures to participate in^extra-curricular activities and 
the status structure of the pupil pbpulationV It is often stated 
that variables such as these either constrain or stimulate the prb-„ 
cesses of Interaction. It is time we found out whether these state- 
ments are true. , 
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Project 2. K2>2r Detennine the Effects of Classroom Contexts 
on the Processes of Interaction, Studies falling Into this pna-iect 
will cdncernthemselves with variables such as tlie physical features 
of the classrodmr • size, ^ree of crowd tng,^ lighting, carpeting, and 
the presence .and use of educational media, such as. television or teach-, 
ing iriachiheSi Again, th^ Influence of such factors- on interaction fs 
often argued but seldom studied^ Some studies in this* project will 
be concerned with the assessmenlof new innovations in education, such 
as studies- of the influence of laboratory equipment and language 
^ laboratoHes< Studies of interaction in open-plan sctools also fall 
here and ar-e of vita! importance to the current educational scene in 
America . 

Project 2.1.2v3: Determine Associations Between Interaction 
Processes and the Immediate Purposes of Instruction, Investigations 
on this, topic are concerned with the natural cycles of learning and 
instruction which create a context for interaction, pupil perceptions, 
and teacher* perceptions. Oneway to conceptualize these cycles is in 
terms of shifting instructional jJurposes^,^ In the average teacher- 
dominated classrpoffli these cycles might include getting ready for work r 
going over work recej^^tly completed by.puplisi introducing, a new assign- 
ment, helping pupils get- started on the. new assignment, supervising 
work on the assignment, and cleaning up^terials at the end. of the 
work period, WitJij different purposes and class fonmations, one, would 
expect . d i fferent i nteracti on . patterns , 

. It is clear that ;prpjects. of this kind can take place in the 
field or in a classroom laboreitbry, y^lth natural behavior or with 
planned and practiced behayipf; each^ configuration of conditions 
would provide additional knowledge. A direct consequence of projects 
qf this kind would be knowledge of how interactive events can be* 
arranged into more homogeneous clusters/ This knowledge, in turn, 
when used in process-product research, woultTprovlcie us with predictor 
variables based on interaction that would probably form more powerful 
relatidriships with pupil learKing.^ariables, , 

Project 2,1/2.4; Determine the Effects of Variables* Concerned 
With the Curriculum and With the Composition of the Pupil Poaulatlon 
on the Processes of Interaction , Studies In this project will be con- 
cerned with class size,- grade level, ethnic composition, ability level, 
social class background, and other variables^associateci. with pupils in 
the classroom: SUch studies may consider pupil information from at 
least ,two perspectives^ On the brie, hand, :§ome aspects of interaction 
ma^y turn ou$ to depend' Wholistlcally on the' composition <of the pupil 
group. Teachers may respond differently, for example, to a class that 
is coinposed entirely of girls., entirely of boys, or one that is sexu- 
ally mixed. "On the other h^nd, additional aspects of int.ef^iction may 
turn out to reflect thejdentity of the specific pupil, .ieacfiersjay_ 
treat boys differently from girls in the same classroom, for example. 
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pr discriminate In their beKavi or faetw^n the treatment given'^tSr^Cis 
/black and whtte pupils^ -Intetactioh may'^lso'fae differenty depending 
/on pupil identity (teachers may be more tolerant of poor answers, from 
:some,pup:ifs ,tham'from others, or pupils representing mi norUy groups, 
may b^, treated^differiBntiy j^^^ pupils),* QuWtions of theje sort^ 
ar^ Qf yitalJmpprtanQe to.citizensv as welt as. to^educatbrsrind '^pme 
studies concerned With: the impact of puptV^char2(cterJtstfcs/on the 
processes^ of teaching have, already -b^een cdrnjiletedi' Wejf^eed/nJore stud- 
ied such as'Vh'eie, / ; " / y \ ' 

It is quite clear/thait the. above .asspciations:;shbuld Jbe; fnyestl- 
gated separately for different age level s^^ dlffencfil^sjjjfcljfectim^^^ 
.areas in junibr.arKi senipr high^^schoo^,,,ahd/for mertOTfac^^^^ , 
of different size, 1rfe have rel^tiveV.littTe fnformatib 
on the percent of total talk which individual l^iipils provide; aslcl'e 
from the Stephan-Misdijer xurves (1955), '^^ . . . - 



Wqgram 2/1 .3^ Develop- KnoWled(|e ind 
Understanding of the Retlatlonships ' 
Among. Teacher Chctracteristics, Teacher- 
McLd6 Plans for Instruction ^ Intefa[ction 




B«)cesses', and. Pupil Perceptions of 
These Processes,. - : ' ; 



;* the gbal of this prpgrain; 1$. tb determi^^^^^^^ 
b^eliefs, attitudes, ex^e»?Xfnc'es», Pl^^^^ 

attributes :pf teachers affect the patterif^ 61^ iht0ra^c^^^^ These 
relationships will be. jinyesiigdiihi w^ to, the teacher's 

'Veactive" plans forf -instrtictiDn and the pypHs'^ pertceptfbns of the 
teacher and hi.sr iiistruction,, A major outcome. ftf Work in^his^^area ^ 
Would be to vaifit; teacher education Teafrhing exlJfer^^ in tferms of" 
teacher aptitudes ^nd'^ther .charac v\ 



Project 2A,BA: Deve1|p Knowledge of the Ways th tihidfe Specific 
Teacher Purposes and Beliefs About. Teaching Result in Identifiable 
Pattys of Interaction .: ^ '\ r-^ : / ^ ; 

^ Projects within this .program would be concerned with how the 
teacKer's beliefs and purposes result in identif^iable patterns of 
interaction and with how thesie bieliefs. an^ purposes are iHpdiHed by 
actual events in thedassroom. Whai we r»eed to discover is how. 
teacher purposes or plans operate, .how teadh'ers can inaintatn differ- 
ent kinds of purposes at ,the samevtlme, and how such- purposes are 
clianged or discarded in response to ihteractiqri exj/ertence. Little 
fs known concerning tlje effects of teaClier beliefs* t^ay, arid yet 
teacher education programs are predicated ori the assumption that such 
beliefs will determine the teachisr^fs classroom behav^ior* Information 
concerning this assumption is vitaT for :planning ^fiective teacher 
educaxion* - ^ ' ^ , ' m 
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Project 2.1.3.2: Develop Knowledge and Understanding of the Ways in 
Which Teacher Beliefs and Feelinq| About Pupils Influence Interaction 
Patterns . I ^ 

ThiS'project would be concerfhed with how teachers* beliefs about 
children of different ages, cla»es^ ethnic backgrounds, etc., influ- 
ence the way in which they;jnt^act with these children. Special atten- 

> .tipn needs to be paid to the abiHty of a teacher tb identify diflPec;^ 
ences among Individual pupils, and to 'the ability of- a teacher to 

*'acconmddate identified pupil differences. Information from such proj- 
ects' is of concern to citizens concerned with equality of treatment in 
education and to educators who seek to build 1n*teachers the ability 
tp provide individualized instruction. 



Project 2,1.3.3: Develop Knowledge^ and Understanding of Relationships 
Between General Teacher Characteristics. and the Patterns of Interaction 
Which Occur in the'Classroonu 7^ 

Since there has been a considerable amount of unsuccessful re- 
search in this area, the difficulties of funding research that will 
be successful should not be underestimated. Probably most- of the 
teacher personality tests have proven^to be of very limited value^ 
The Minnesota Teacher Attitude Inventory, the Rokeach Dogmatism Jcale, 
arid perhaps the'ETS Natl onal. Teacher Examlitati on ma/ have the best 
performance records within a class of podrfly performing variables. 

Our Panel Is disposed to recommend funding research in this area 
only when more situation-specific teacher perceptions, and attitudes 
are being nfe&^ured. Another alternative is ta explore teacher char- 
acteristics scores which-are actually , interaction ^variabtes gathered 
under standardized,, but siiiiilatedy conditions, pur opinions here are 
speculations, at best,< and the priority for '^ffiis' kind bf research ^ 
would undoubtedly be tow. . . 



Program 2.1 >4; Develop Knowledge . 
• an(3.;Unaerstand1tig of the Relation'- ^ 
: . $hi psjBetween leacher-t^upi^ . mter- 
' actlon and the Effects ofiji fe 

interaction on Pupils ; ' v^^. 




frc^n ngure 1. 



Of alfl knowledge about teaching* knowledge 
teacheir's Interaction with^ pupil m the develO| 
4 s of greatest Interest ^ educators land 



/the effects of a 
iment of that pupil 

Unfortunately, research in this ar^a has suffered from a.'ltrange 
twist of fate. In the late 50s and the decade of tha 60s there' weire- 
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no wen accepted procedures for quantifying aspects of interaction. 
Thus, during this period much energy was spent on developing systems ' 
of interaction analysis, and the progress was quite remarkable. In 
the meantime, little or no thought was given to the tests that would 
measure learning outcomes because it was falsely believed that all the 
necessary tests were available. It soon became apparent that nationally 
standardized tests were to a degree measures of academic aptitude, as 
well as sometimes measuring achievement of objectives toward which the 
teacher did not teach. Probably the latter problem is more severe at' 
higher grade levels. In any case, the notion that there ought to be 
simple correlations between an interaction variable such as praise and 
a measure of adjusted academic achievement settled slowly in the quick- . 
sand of low, positive coefficients. The correlations are so low that 
they would be significant only if there V/ere more than 30 teachers in 
the sample. v i ' ' 

There is, no doiibt that research associating a single interaction 
variable with achievement should never be expected to produce a high 
correlation. Two kinds of improvement can be expected during the next 
ten years. They are described in the first two project descriptions 
which now follow. 



Project 2.1.4.1: Desigp, Pevelopj and Evaluate f^easures of 
Learning Outcomes for Use in Process-Product Research. There are 
really a series of important projects which should b& given the high- 
est possib'le priority 1n research on teaching. The first of these 
is to design, construct, and evaluate "evaluative teaching units," or 
ETUs. An ETU consists of all the In&tjcuptional materials for a full- 
size class, covers a wide range o.£^ad1ng ability, provides a pretest 
and posttest of achievement and attitude ,^ and so on. It can be used 
whem a measure of sabject matter learning is required. It has the ad- . 
vantage that a pupil's gain scqre on the test of achievement^is more 
liKely to be influenced by. what goes on in the classroom. ^ 

Besides the development of ETUs, there is a need to explore a 
wide variety of measuring Instruments. Measures of positive attitudes 
the teacher and toward learning activities, schemes for observing 
^isten&ft or lack of distraction, ways to measure the pupil's level 
)irat1chv^1th regard to learning, even days of absence and drop-^ 
5(ut, and ways to measure a pupil's self-concept with regard to 
with the subject matter are all worthy of trial development. 
ii$e possible that measures not directly related to subject 

»vement may provide a^ more successful measure of effective 
-puwl interaction because such scores are le^s contaminated 
by the basic acadeinic ability of the pupil. It should^be recognized, 
however, that evenwith good progress in the development of measures 
of learning outcomes, we will still fall short in developing good 
explanations of teaching and of the effects of different patterns- of ^ 
interaction if we*do not have meaningful 1r\terven1ng variables. 
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A second requirement, then, is the development of good intervening 
variables which are likely to be based on t^e lirvnediate reactions of 
pupils to particular patterns of interaction. Projects 2.1.1.1, 2.1.1.2, 
2.1.1.3, and 2.1.1.4 should be combined with multiple measures of 
pupil outcomes in order to isolate the intermediate steps of functional 
relationships. The Panel considered these more irmiedi ate Responses 
of pupils so important .that the topic is discussed ih the next sec- 
tion in addition to those sections just cited. 



Project 2>1 A.2: 



^ — ^ - etermine the Itimediate Effects of Teaching on 

the Reactio ns of Pupl ly , a second need U tn P<:t;^kli'ch ft^o I'mmo^ikV 
effects, on pupils, of exposure to various experiences of teaching. 
Such information is' needed by teachers who want to improve their class- 
room performances. It is also vital to building empirically-validated 
theories of teaching. A number of techniques may be reconmended for 
this purpose, including those involving stimulated recall and inten- 
sive interviewing of pupils for salient experiences in teaching. 
Another technique would be to construct criterion tests itrmediately 
after the lesson tests that will reflect actual (rather than planned) 
lesson content. Still another is to conduct experimental research in 
which criterion tests are keyed to variati^ons in curricular treatment. 
Techniques such as these lend themselves, particularly, to studies of 
the differential treatment of individual pupils, as well as to studies 
of the responses of individual pupils to the cormion lesson. 



Project 2.K4J: Determye the Long-Term Effects of Teaching 
on the Rea ctions of Pupils . >^ ^third project concerns the long^teml 
and cummuJatjve effects ©^Experiences of teaching on pupils. Most 
proofs-product pesearp>r on teaching to date has paired only one or 
two (Jt^ervations of^e teaching context with a long-term measurement 
of pup>l response/^ Such studies are weak, for we are provided infor- 
mation ft<ineitjjer the longitudinal processes operative 1n the class- 
room nor flrrway in which these cumulate in the thinking of pupils. 
Good designs for this program would feature either or both of these 
types of measurements. Information provided in this program will 
bave significance for our understanding of the cumulative effects of 
classroom experiences and will enable school personnel t?i plan 
curricula that will provide maximal learning experiences for pupils. 
At least some studies of this project should concern themselves not 
/only with cumulation within a given classroom over the school year 
or semp^ter, but also with cumulation of educative experiences over 
[several lessons that are experienced by the pupil serially. Other 
studies should concern the effects of short-term sequences of class- 
room events, such as strategies followed by the teacher in presenting 
subject matter, in managing the* classroom, and in using praise or 
punishment. * 
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It win also be important to examine the question of whether the 
.same strategies or patterns of interaction which are associated with 
increased gain in the short run are also associated with increased 
gain in the long run the school year, the -summer following the 
school year, or mdre extended periods. 



Project 2.1.4.4: Validate the Results of Previously Reported 
Emp4ricai Studies of Process-Product Relationships . Reviews of 
process-product studies in the literature have identified a number 
of variables which seem to be related to pupil achievement gains. 
The purpose of this project will be : 

(a) to develop low- inference instruments to measure 
these variables and 

(b) to study the relationships of these measures not 
only to achievement but to other outcome measures. 

2.1.4.4.1: Study the correlations between low-inference and hiqh- 
inference variables designed to establish the behavior 
base of the latter. 

2.1.4.4.2: Relate the low inference process variables to multiple 
outcome measures. 

2.1.4.4.3: Obtain information about 

(a) whether the pattern of teaching behavior 
differs for different outcome measures, 
and 

(b) what these patterns are. 

2.1.4.4.4: Study the general izabil ity of the findings in 2.1.4.4 
across different curricula, pupil populations, ety. 

2.1.4.4.5: Develop teacher training "procedures based on above 
findings and culminate in a series of field experi- 
ments designed to establish cause-ancj-effect 
; relationships. 

Project 2.1.4.5: Provide .Empirical Validation for Widely Held 
or Well -Supported Assumptions or Theories About the Effects of 
Particular Patterns of Classroom Interaction . There exists in the 
educational community a significant number of assumptions and beliefs 
about how different kinds of teacher behaviors affect tha development 
of pupils. From time to time these beliefs are added to by educa- 
tional theorists and innovators who proppse new propositions about 
teacher effectiveness. To protect the educational community from 
the danger of building hopes and programs on the basis of unsupported 
beliefs, there is a need for projects designed to test the validity 
of these beliefs or theories. 
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Each project would need tor 

Operationally define the model in terms of interaction 
patterns (develop an instrument for systematic observation) 

Train teachers to exhibit the specified Interaction 
patternCs) 

Validate the pattern In terms of predicted pupil outcome 
measures. 

Determine the relationship between predicted pupfl out- 
comes and other outcome measures 

Compare the "model" Interaction with other "model" -inter- 
actions In terms of their relationships to patterns of 
outcome measures 



Project 2.1.4.6; Determine the Relationship of Classroom 
Interaction to Individual Pupil Gains. Uhl5 project was not 
further developed. ) . ^ 

Project 2.1.4.7: Identify Unique Interaction Patterns Associ- 
ated With Different Types of Outcomes . The data base for this orolect 
would be ^ set of videotape recordings of all the Interaction during 
the teaching of the same brief unit by a sample of secondary school 
teachers, plus profiles of pupil gains on a set of measures of differ- 
ent outcomes and data qn appropriate context var{iables. 

A number of different Interaction analysis Instruments would be 
used to derive behavior profiles on the taped behaviors, and a number 
of analyses of these data would be carried out. 

The principal analysis would be based on the -assumption that 
there are Important qualitative differences in teacher effectiveness 
and would ^eek 

(1) to identify behavior patterns associated with them, ' " 

(2) to establish cause-and-ef feet relationships among 
them, and 

(3) to develop training materials from the videotapes. \ 

By inspection of the outcome profiles of thfe teacher, small 
groups of teachers whose outcomes differ qualitatively from one 
another (but are homogeneous within groups) will be identified; 
then a multiple descrlminant analysis of the behavior measures 
will be made to Identify behavior patterns unique to each type 
of outcome. 
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Samples of students In preservlce teacher education programs will 
be trained to produce two or more of the patterns and experiments will 
be conducted to determine whether a change In the pattern of instruc- 
tion a teacher uses will result in the expected change in pattern of 
outcomes. 



Program 2:1.5: Determine the Complex 
and Contingent Relationships among the 
Determinants, Processes, and Effects 
of Teachinji Through Studies Involving 
Three or More Variable Classes. 




From Figure 1 . 



Most relationships among the determinants, processes, and 
effects of teaching depend on the school and classroom context and 
the characteristics of pupils. This dependency means, for example, 
that the effects of a given interaction processes can always be 
modified by various context conditions. There are several ways to 
control complex and contingent relationships. One approach is to 
measure everything, an alternative being to randomize the effects 
of most .variables but allow a few to vary systematically. There 
are, of course, positions between these two extremes. *A second 
choice is that between the conduct of research under "natural" 
conditions and the manipulation of the more important independent 
variables. An example of the latter is to train teachers to create 
certain required interaction patterns as experimental "treatments". 

Just because a study is a true experiment or a natural field 
study does not by itself increase or decrease its potential con-, 
tribution to the improvement of education. Either kind of study 
can involve typical or atypical interaction processes. Either caii 
be more or less lifelike or more or less representative. Ij^+S"^**^ 
that natural field tests are more likely to reflect the restraints 
of common practice, while true experiments are not restricted in 
this manner. ■ 



Project 2.1.5.1: De^velop Empirically-Based, Explanatory 
Theories for Teaching That Accommodate the Findings of Prior Research . 
At present there Is little secure support for review, synthesis, and 
development of theory concerning teaching as human interaction. Such 
theories are needed to provide educators with explanatory tools that 
will help generate applications of research. They ar*e needed also to 
provide guidance for further research. Regular efforts at review, 
synthesis, and development of theory should be commissioned. 

Theories are most likely to come from reviews which provide 
thoughtful syntheses of material. 
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Project 2.1.5.2: Exarm>e ^tany Different Arrangements of 
independent and Depegj^ent VaTi^aMes in a Multlfaceted Study of Teach- 
ing as Huji6n Interaction . Ir^re is no purpose to be served by 
attenipt>fig to enumerate the many different arrangements here. The 
points that have already been mad« about outcome measures (cf. 2.1.4) 
apply to this discussion. Since pupil ability is the single best 
predictor of academic achievement, the control of this variable in 
any research on teaching is mandatory. Other characteristics of pupils 
such as socioeconomic status, racial background, native language, 
self-concept, academic optimism, internallty, and perceptions of 
teaching behavior, to name a few, may also influence interaction 
processes and thus should be investigated. Setting characteristics, 
which include characteristic^ of the school, classroom, and comnwrnty^ 
as well as the dynamic context of interactive behavior^ may also be a 
class of variation which should^be taken into account. Teacher char- 
acteristics, training, and tendency to use lesson plans are also 
factors which influence instruction. 

Assuming that there will be fewer research dollars than there 
are ideas for spending them, the Panel considered the question of 
wftat kind of multifaceted research should be encouraged. Although 
each member of our Pane> had his own bias in responding to this 
question, there were areas of agreement. 

1. We believe that single research projects should not 
be funded and that long range, carefully designed 
programs which make full use of field and laboratory 
settings ajid of correlational and experimental methods, 
^fid which are directed by researchers who have previously 
established a record of success in research, will provide 
the most return for each dollar invested. 

.2. We believe that a number of researchers, agencies, 
and institutions are ready» qualified, and willing 
to engage in research programs involving the coop- 
erative exchange of information, instruments, materi- 
als, and procedures as well as entailing coordinated 
sampling, replication, and data analysis. Our, Panel 
\ is certain that it is an NIE responsibility to en- 

*^ courage this kind of research program. 



3. We believe that a long-range, extensive research 

program includes translating the research conclusions 
into principles of instruction and f-inding out how 
teachers can best learn and then implement such prin- 
ciples. We are not speaking, here, about nationwide 
dissemination and utilization programs, but we are 
advocating at least a single demonstration project 
in an inservice or preservice setting. 
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APPROACH 2.2 

DEVELOP KNOWLEDGE AND METHODS USEFUL IN THE UNDERSTANDING 
AND IMPROVEMENT OF TEACHER EDUCATION 

Competent research oi) teacher education should 

(a) help to produce more effective beginning teachers, 

^ (b) help experienced teachers upgrade their teaching 
more effectively, and ' - 

(c) "prDvide a setting In-^hich^ we t^st the utility of 
knowledge about teaching. 

Panel 2 was concerned with how the analj^sis of .interaction enters 
into research on teacher education. Analyzing interaction has been a 
feature of some programs of teacher education fon..a long time as a 
topic to be taught, a skill to be learned, la procedur6for encoding 
and decoding one's own behavior, and,. 1n general, a way.to focus atten- 
tion on overt behavior. Unfortunately, these innovative trends prob- 
ably apply to only a small ]pr0pc)rti on of persons who- are exposed to 
some form of teacher education. For example, Johnson (1968j found 
that only 30 out of more than 850 teacher training institutions "used 
microteaching extensively," and only 17 reported the same high usq of 
Flanders interaction analysis. Since that survey, interest" in ana^ 
lyzing interaction may have increased, but it must be safe to sayifchaf 
a majority of adults who* participate in some form of teacher education 
are probably exposed to the same curriculum and teaching methods that 
existed more than 20 years ago. Aside from the problems of^dlSseml- 
nation and innovation, our concern with teacher education can be 
expressed in five questions: 

1- How do teachers think about interaction and make 
decisions concerning their own participation? 

2. How can teachers improve their own interaction? 

3, How can the information, if it is to be used as 
feedback to a teacher, be improved in terms of its ^ 
nature, amount, and timlrfg? 

4, How can computer based systems be adapted to teacher 
education? • , 

5. ' How can educators best respond to the demands or laws 

which affect the evaluation of teachers? 
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Improved human interaction in teacher education is consiidered 
to be a problem in aditlt learning. Learning about interaction is ex- 
pected to 'transfer from training to classroom teaching, sd as\to im- 
prove instruction. We have some general observations about conducting 
research when ^e^cher education is conceptualized in this manber. 
Research on teacher education should meet^the following criteria: ^ 

— Specific teacher training objectives should be 
/Stipulated in behavioral terms. 

— Objectives should be measured 'in reliable and 
/ . valid interactive contexts. 

Specified training variables, procedures, mate- 
rials,, sequences, and so on, should be replicable. 

— The research should be designed to insure external 
validation of results by including effects on students. 



/ 



/ Program 2.2.1: Investigate How 
Teachers Think About Interaction 
and Make Decisions About TheTF 
Uwn»;Part1cipation . 



— * 



From Figure 2, 

By merely raising the, question, "How do teachers think about inter- 
action?" we express our ignorance eloquenj;ly. To raise questions about 
how teachers decide to participate, is to call for an examinatijon of the 
assumptions on which teacher education rests. For example, do teact^6rs 
need more skills? Or, do they need to make a better *atch beft^een^lhe 
skill chosen to be used and the exigent circumstances^ Moreover, since 
thinking is influenced by learning, there should be an tnttfhate relation- 
ship between how one thinks about interaction and the tr^^^ijfq he has 
had in analyzing interaction. 

We have learned that when teachers analyze their own interaction 
they are likely to modify how they interact (Amidon and Hough, 1967; 
Flanders, 1970). Here we have another case of process-process rela- 
tionship with no specified intervening variables. Lf It is true that 
teachers modify their interaction after they analyze it, why does this 
occur? Are teachers learning new skills because they need to increase 
their repertoire? Or do they nped to discriminate more wisely with 
respect to the situation and the skills they already possess? 
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Project 2.2.1.1; Study the Relationships Between Training In 
the Dlscrimi-nat-ion of Interaction Patterns and the Cognitions jjivoTved 
in Sensing and Perceiving These Discrimination? ] This kind of research 
wouljl, of course, take a good deal of Imagination, careful planning, 
and persistence in the face of early disappointments. It is not easy 
to obtain valid introspective information. The. essentials of the de- 
sign include collecting and -studying the cognitions of a teacher with 
regard to interaction before, during, and after a program of training 
which consists of learning, how to discriminate interaction patterns. 
Once some initial progress is made, the possibilities of employing 
different kinds of training or studying the teacher in different kinds 
of interactive situations are, if anything, too numerous. 

Viith regard to research techniques for analyzing an individuals 
cognitions, there has been some progress. The "alter-ego" method is 
to train two teachers until the evidence suggests that they think 
very much alike (about each pupil, the lesson plan, etc.), then have 
one introspect constantly while watching the other interact with 
pupils. Another method is to allow a teacher to proceed up to a deci- 
sion point: at that instant remove the teacher, let a substitute 
carry on, and interview the teacher with the assistance of video or 
audio playback to help recall the interaction just before the decision 
point. Various other introspective assessment techniques, such as 
Q-sort cards, can be Employed. 

This would be a low-cost, high-risk project that could be very 
rewardlnn. It niaht be pushed throunh Its initial phase by support- 
>'1ng one, skillful researcher (contrary to the more complicated de- 
signs discussed on earlier panes.) 



Project 2.2.1.2: ' Investigate the Ways In Which Tsacher 
Trainees Act and React Ulthin Different Interaction Patterns . The 
essence of this design Is to use preplanned live and simulated 
Interaction as the indeoendent variable which creates "treatments" 
for adult teachers. Before teachers aro ex[)0sed to these planned 
Interaction patterns, they are trained to redct in. reasonable ways 
to particular Interaction patterns. Teadiers are then exnosed to 
Interaction patterns which they can recognize as falling within 
their training repertoires, to patterns i/hich are similar but not 
quite the same, and to patterns which are unlike any that occurred 
during training. The primary purpose of the project is to classify 
the reactions of the adult trainee and try to fin^ out v/hat steps 
of decision makino were carried out. 

The puroose of this rasearch Is to qather the buildino blocks 
for a decision-making model. Another purpose Is to locate descriptors 
v/hich characterize a teacher's cognitions ''hen transfer of a skill Is 
successful and »/hen^ It Is not successful. Tnese descriptors in turn 
might be related to valid and invalid discriminations among inter- 
action phenomena, and/or with accurate and Inaccurate judgments in* 
matching the appropriate reaction to the perceived pattern. 

This project is a natural outgrowth of 2.2,1.1, and could be 
conducted by the same single researcher (with the same high risk but 
possibly high payoff). It might lead logically to the project which 
now follows. 
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Project 2.2. ].y Design and Evaluate Various Decision^ ^ 
Making Models Which Apply to Choices a Teacher Makes WhileTnter- 
acting Wit h Pupils . Teachers have a purpose at any particular 
point in a chain of interaction. They should be able to judge 
the relevance of nearly any kind of pupil behavior by comparing 
It with their instructional purposes.. From such judgments teachers - 
are likely to support and reinforce some behaviors, reject or 
counter behaviors that are judged undesirable, and be neutral 

^Vnn Zii^^^ 'T? ^^^^ 0^ such decision 

making which are belna seriously investigated by researchers. We 
are almost completely ignorant about these decision dynamics. 

.cc.nffr'?^^^ the only way some kind of progress can be made in this 
essential area of Interaction is for someone who Is especially well 
qualified to be given a commission. An outstanding scholar might be 

^rr^ o'f} f ^''^ s^PP^''^ ^0 work on projects such 

as I . I . to 2«2. 1.3. 



Program 2.?. 2: Conduct Basic Research 
on the Capacity of an Adult to Receive 
Feedback Information While I nteracti nq 
With Pupils . ^ 
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From Figure Z,. 

Program 2.2.2 deals with the exciting topic of computer based 
systems for teacher education. Simultaneous with work on these more 
powerful computer based system, we need research that will examine 
the capacity of an adult to receive, process, and act on infomation 
while actively engaged in learning interaction skills. The entire 
mcroteachmg movement has gone too long without serious considera- 
tion of different aspects of feedback: frequency, timing, and the - 
level of concentration on feedback that a motivated adult can tol- ' " 
erate. Microteaching introduced the cycle of teach-reteach-unti 1-a- 
standard-is-reached but the corrective feedback has usually consisted 
of video or audio playbaclfs of one's own teaching plus the help of a 
counselor -- if one is available. The assumption that a trainee >can 
yi!" ?r U^*^".^'? ^ •'ecording of his' own interaction- and obtain fresh 
insights from this experience needs to be reexamined. It is quite 
possible that thfe.^constructive effects of microteachipg with video 
feedback can be doubled or even tripled if v/e could take full ad- 
vantage of the adult 'sxiapacity to make use of feedback 
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Project E,2>2,1: Conduct Laboratory Experimentation on the 
CapacTty of a Motivated Adult to Receive, Process, and Act on Different 
Kinds of Feedback Information While Le»i:;?1ng How to Create Desired 
Patterns of InteractTorT The appllcation^of interaction analysis to_ _ 
teacher education has already been shovm to Influence how trainees think 
about Interaction (Morlne, 1973). Like language, any form of Interaction 
analysis Is essentially an encoding-decoding procedure .for dealing with 
Ideas, What we have yet to discover is the range of information about 
Interaction which can be conmun-icated and the mst efficient language for 
corrmunlcation. From recent experiments (e.g., Semmel, 197H), it 45*^lear 
that messages can sent to a teacher-trainee almost -continClously^liring 
^ short micro-teach or a longer class lesson. If these messag^r^use a 
language that does not interfere with ordinary verbal interaction, for 
example a visual -nonverbal -display-channel, it may be possible to send a 
wide range of messages. The messages might concern; 

(a) a summary of interaction up to the moment; 

(b) a comparison of completed interaction wiyi a plan 
or model ; 

(c) a warning of a choice point that is about to occur; 

(d) Information about a child or event v/hich the 
teacher was unable to see; 
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(e) Instructions about what should b^ done next; 

(f) a* request that something that was unsuccessful be 
attempted once more; 

and any number of additional messaqes or instructions which concern 
the past, present, or future. 

In addition to the -nature of the message itself, a second source of 
variation is the message sender or originator . It is clearly possible to 
employ electronic circuits to feed back the average perceptions of a group 
of pupils. Besides the pupils, an experienced observer-trainer may send 
the messages. In college preservice course$, it may be a fellow college 
student. In an inservice setting, it might be the, building principal, a 
subject-matter supervisor, a fellow teacher, or a specially trained pupil. 
In one laboratory demonstration, a trainee even received his own pre- 
viously recorded verbal statements as a form-of feedback. 

A third source of variation is the tijning, frequency, and intensity 
of messages .' These variations, in turn, need to be tried out when there 
is a relatively simple skill that is being learned and when a longer and a 
more complex teaching strategy is being learned. 

The- expected product of this* kind of research would be the design, 
evaluation, and implementation of training systems with which certain 
skills, strateqies, and interaction patterns can be learned not only at 
a higher* standard of performance, but in less time, and by mor^types 
of people. This optimistic claim is based, M'n part, on the mtff^ effi- 
cient procedures which now can be used to train interaction analysis 
observers to higher lei/els of reliability in less time.^ 
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Only the most radical and exper4mental teacher education programs 
currently make extensive use of microteaching and fewer still combine 
microteaching with interaction analys>«v Even the most advanced of 
these programs are predicated on a cybernetic feedback model that may 
flawed. Teachers are expected to modify their behavior in a 
'ired direction during their next teaching practice session because, 
for example, they have studied their last teaching performance in a 
cntf€*r manner. It is not unfair to, describe this procedure as one in 
which we study our past mistak-es in order to avoid them in the future. 
This procedure can be very inefficient in that it may ignore tfie poten- 
tial benefit of providing trainees with instantaneous information about 
the current moment, information about events or decisions likely to occur 
in the next few minutes, or a prediction of the probable^ consequences of 
a line of action before it even begins. This wider spectrum of informa- 
tion and flexibility of timing may be more po\/erful and efficient. It 
also may train teachers to become predictors rather than reactors, to 
anticipate what may happen and, if necessary, prevent it. 



Project 2.2.2Jii Explore the 'leed for Autonorry While Learning 
Progressively Mqg6 Complex Interaction SkiTTsT A good deal of activity 
in the field o^performance-based teacher education (PBTE) rests on 
programmed le/rning materials. Furthermore, performance comparisons 
are oft§A-fl»<re with a prescribed standard or with a model of interaction 
which 'H5*jgiven" to the trainee with the j'mpl ication that he should make 
use of it. The use of programmed materials to reach a prescribe! stand- 
ard may however, make the trainee dependent and compliant. In other 
words, following directions and depending on "external structure" seems 
to be a by-product of using many of the materials which are recommended 
for PBTE. The notion that, in order to be successful, a teacher must 
learn the opposite, namely, to desioh his own personal inquiry, to carry 
it out, and to reach judgments about his own standards of performance, 
creates a contradiction or inconsistency between desired ends and the 
mea/s^of programmed learning. 

This project proposes to investigate materials which assist a 
trainee ta learn valuable interaction skills, but which simultaneously 
require the trainee to design and carry out, on his own, an increasing 
proportion of the training activities. In short, this project would 
attempt to design a general model of professional self -inquiry and tti^ 
exolore how it could be used in the learninri of different interaction 
skills in both preservice and inservice settings. One variation to be 
explored is the development of oeer relatioifships , especially "partner- 
ships for inquiry," in which personal autonomy would be cultivated 
because superior-subordinate partnerships are avoided. It is obvious 
that the assumptions of this project need 'to be tested, l/e need to 
know whether a teacher who is exposed to more "autonomous" materials 
will become more self-directing and therefore a more successful 
teacher. Put another way, we need to know what effects such materials 
would have on a trainee and on his ability to guide interaction. 
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Program 2«2.3: Explore Systetps 
Development for Teacher Education 
. in Preservice and Inservice 
Programs . 




From Figure 2. 

One of the most powerful innovations in teacher education in the 
past five years has been the exploration and development of computer 
assisted teacher training systems, or CATTS as its foremost proponent 
(Semmel ) chooses to call it. As more.elaborate computer hardware 
and previously written softv/are become less and less expensive, and 
as demonstration projects succeed in resolving the first-generation 
problems, the clerical tedium of analyzing interaction can be elimi- 
nated, freeing trainee and trainer for the more human tasks of blending 
data, interpreting data, and playing back the original interaction. 
Learning how to control one's own behafVior, during spontaneous inter- 
action, may be enhanced by a thoughtful synthesis of objective data and 
subjective perspectives, but the latter cannot occur when the former ' 
require tedious clerical chores. Further, the shift tov/ard training 
teachers to become both predictors as well as reactors, discussed in 
Project 2.2.2J, is likely to become possible and more cost-efficient 
with computer assisted systems. 

We should note for the record that, at least once, while this 
Panel was meeting at the Dulles Airport, a classroom observer in 
Cleveland telephoned a computer in Bloomington,* Indiana, used the tele- 
phone push-buttons to encode interaction, pulled out the phone plug at 
the end of the observation, re-establish6d'the call at a telephone 
facsimile reproducer, and received a tabulated and graphical display 
of thfe interaction data less than 15 mj^nutes after the observation 
stopped. We might also note that, before the Panel met, preliminary 
experiments in providing a teacher with ''predictive" feedback, in a 
laboratory classroom, had already occuri;'ed. 

Systems of this kind should have a capability for training 
teachers within their respective classes, should provide relatively 
rapid feedback to teachers based on interaction data, ^should require 
a minimum of teacher effort for the maintenance of the system, and 
should have demonstrable-effects on changing teacher behaviors. 

Research in this area should reach the following six objectives: 

(1) the development of a feasible model for the delivery 
of rapid feedback to teachers relative to interactive 
behaviors in their classroom^ or in simulation exer- 
cises. ^ • * 
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(2> Vhe development of a feasible computer-based system 
for the rapid collection, summarization, analysis, 
storage, and retriieval (i.e., feedback) of interaction 
data. 

(3) The development of feasible procedures for con- 
structing and modifying meaningful observation 
instruments matched to the needs of teachers work- 
ing in a wide variety of contexts, 

(4) The development of a feasible" paradigm for training 
and maintaining the observation skilly of observers 
within the context of both preservice andMnservice 
teacher training programs, ^ 

(5) The development of feedback modes and displays with 
demonstrated clarity adequate for decoding by in- 
service teachers or college trainees, 

(6) The demonstration and evaluation of these training sys- 
tems within the contexts of elementary school, secondary 
school, and college classrooms and especially be- 

' , - havior analysis laboratories .that may be found in 

^ ^schools of education or teacher centers. 



. Project 2. 2.3.1: Design, Install, £valuate> and Then Expand the 
Services of a Re gional Teacher Education Laboratory to Provide Computer- 
Assisted Trainin g Systerre to School Districts and Teacher Training 
Institution s Within Reach of Telephone Nefavorks (or Satellites i n 1975), 
^ The s 1 X. objectives listed for Program 2.2,3 are sufficient to describe 

the activities of a systems laboratory for the first few years. As one 
might expect, prbyiding more powerful tools is likely to generate new 
objectives which cannot noi/ be anticipated. 

One of tfie more powerful arguments In favor of this program Is 
the potential of the system for facilitating the regular evaluation 
of Its own program. When a computer-assisted teacher training system 
IS in operation. It should be possible to print out data which summarizes 
.the extent to which trainees were able to modify the Interdiction patterns 
of their teaching. 

Project 2.2.3,2; With the Resources of a Teacher Education 
Labora tory, hxamine the Utility of Knowledge About Teaching and 
hvaiuate the Extent to Which Motivated Adults can Implement TfT Ts Knowl- 
edge in Their Teaching . AM or the research aci:Tvi'tiP<: fiP<;rrihpH in 
Approach 2,1 have the ultimate purpose of improving education. Although 
deciding what is to be an improvement is both a philosophical and, to 
some extent, a political issue, one can at least ask whether the learning 
of this knowledoe apnears in the interactive contacts o^ teachers with 
their pupils. Or, given tv/o alternative curricula in the field of 
teacher education, or even two comparable units of study, which is 
more likely to affect the Interaction of the adults whose teaching is 
to be improved? One might pronose the criterion that knowledge of 
pedagogy must appear in the overt behavior of a teacher, sooner or later. 
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if It Is to Improve the educsit^nal opportunities of pupils. The 
justification for such a criterion might be that there must be a 
change before there can be an improvement and a great mar\y of the 
changes that lead to improvements', if not all, do affect the in- 
teraction processes. ' * 



Project 2.2.3. 3J Develop and Evaluate Services for School 
Districts Which are Required by Law to Evaluate Their Personnel 
in Terms of Effective Human Interaction. . With the dissemination 
of perfomrance based teacher education 'has come the notion that 
school districts should evaluate educational personnel in terms 
of performance objectives. Some of the more important perform- 
ance objectives are likely to involve an analysis of teacher- 
pupil interaction. These' developments raise a number of questions 
to which' research sifbuld respond: 

1. Can we distinguish more effective teachers from 
less effective teachers by analyzing verbal inter- 
action from recorded specimens of teaching? ^ 

2. Can the quality of education be Improved more by 
assisting teachers in the analysis of their own 
interaction ttian by' sending in specimens which 
then are analyzed by someone other than the 
teacher? ^ 

3. Do researchfworkers have any responsibility to 
influence or even monitor the activities of those 

, who are required by law to make judgments about 

the relative effectiveness of teachers? 

There has been a remarkable indifference oa the part of well 
qualified researchers when the above questions are raised. It Is 
the opinion of this Panel that fUE should support programs which 
respond to the concerns of our o\/n constituents, as well as pursue' 
"truth" for truth's sake. It Is a fact that some teachers, whether 
they like it or not, are being evaluated in terms of performance 
objectives by supervisors, who also may or may not like It, in order 
to comply with a state law. Ue propose that HIE support orojects 
which can turn thGse laws to the bost advant^^qe by exnlorinq eval- 
uative activiticfs »'hich havo the hinhest lik^'Mhood of Improving 
education. 

This topic is> placed in the Report at this' position because the 
activities of teacher evaluation which are connected with the analysis 
of hunan Interaction caa best be carried out from a laboratory which 
has computer-assisted encodiiiq and decoding capabilities. Thus, 
another project v/hich we are proposinq is that school districts be 
Drovided with services design^ to help that district "make the best 
of" laws or requlations that Involve teacher evaluation. 
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APPROACH 2.3 

ISSUES OF METHODOLOGY, INSTRUMENTATION, 
AND PROFESSIONAL COMMUNICATION 

Panel 2 found itself in reasonable agreement about what should be 
studied and in fairly consistent disagreement about how topics should be 
studied. This situation may reflect, for better or for worse, our pro- 
fessional coriwitments to methodology \^1ch are probably stronger than 
our commitments to topics. Our preferences v/ere easy to identify: some 
preferred Se laboratory, others preferred the field; some preferred natu- 
ral behavior, others preferred to have behavior manipulated or persons 
^trained to act in a particular way; some preferred true experiments, others 
correlational studies; some preferred to measure everything at once, others 
preferred to "control -out" rather than "control -in"; some preferred realson- 
ably short (two- or three-week) units of study with controlled instructional 
materials, others preferred the regular curriculum materials. 

Tv/o members of the Panel stated clearly on^the first day that the 
best way to improve research on teaching is not to name topics that 
should be investigated but to specify acceptable standards of research 
design, operational definitions, instrumentation, reliability, data 
collection safeguards, acceptable versus unacceptable statistical 
analysis, and adequate reporting and publishing of research activities. ' 
There was a general nodding of heads, suggesting considerable agree- 
ment. 



AREAS OF METHODOL-OGICAL AGREEMENT 

Panel 2 believes that research on teaching can be significantly 
improved if certain design features relevant (or potentially rele- 
vant) to any study in the area are given systematic attention in 
research planning or funding decisions. 

Research will be improved if,*during planning, researchers 
systematically determine 

a. Whether or not each design feature is relevant 
to the proposed study; and 

b. if it is relevant, how it can be taken into 
account so that the study will be designed in a 
v/ay most likely to produce clear-cuty replicable 
results. 
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TK/fsway of plaru^^fla tal because failure to take these design 
featopfes into account usually means that teacher-student interaction 
effects are masked by differences in such variables as pupil ability, 
SES ./attitudes, or other factory that may be irrelevant to the purposes 
of tpe study but may strongly influence its data; 

^me of the design features to be discussed are relevant^ any 
study bui^have special relevance to research on human interaction; 
others are unique, to this area of inquiry. Before beginning the entire 
listing and discussion of these" design features,, we wish to highlight 
and lay special stress on four design features v/hich appear especially 
crucial . 



Programatic, Cumulative Research 

High priority, other things being equal, should be assigned to 
studies which form part of a programmatic effort to generate knowl- 
edge about a particular problem or set of related problems. Ideally, 
such research would involve studies which cumulate knowledge in the 
area, relating presage, process, context, and outcome variables to 
one another; moving from naturalistic observation and correlational 
designs to experiments allowing causal inference; and building 
theories or networks of d^^rfptiye and explanatory concepts which 
integrate the empirical data. One response to these problems i 
coordinated program of research by a highly qualified research 
supported over long periods of time. 
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Multiple Outcome fteasures 



Studies involving^rediction or measurement of outcomes , of 
either teachers or students, should include multiple measures of a 
variety of outcomes. Further, the selection of measures and criteria 
should flow logically from the basic purposes of the study (as opposed 
to selection based on convenience, common usage, ease of administration, 
or other logical but irrelevant reasons). 

This point is especially crucial in studies involving pupil 
gains in achievement. Standardized achievement tests should not be * 
used (or at least should not be used alone) except where they are 
logically appropriate, i.e., where they correspond to the goals and 
content of the curriculum and are appropriate for use with the 
students in the sample. This correspondence of standardized achieve- 
ment tests is not ordinarily the case, yet standardized achievement 
tests are the most common criterion used to measure learning gains. 
It seems likely that the problem of alignment of curriculum and ob- 
jectives measured by standardized tests may b'ecome more difficult at 
higher grade levels. 
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Instead, a variety of outcome measures selected for their rele- 
vance to the study and the sample to be measured shoald be used. 
Measurement of learning gains should involve pre-- and post-testing 
of content maistery at selected levels of complexity (from simple 
to abstract) or generality (from factual memory to transfer and 
generalization). Whenever the processes of Interest are known to 
have different effects on different aspects: of learning, the test 
battery should be designed to reveal change in each relevant aspect. 

• Also» studies concerned with gajnk in achievement of cognitive 
objectives should routinely include^ measures of other effects, par- 
ticularly effects on teacher-student and student-student interaction 
process variables and teacher and student affective variables (morale, 
classroom climate, school attttudes, etc.). 

In sh6rt, it is novi clear that particular classroom processes 
(including systematic changes introduced in experiments on teacher 
training programs) often have different effects on different outcome 
variables. Sometimes gains in one area are achieved at some cost to 
other areas. Therefore, it is essential that multiple -measures of 
a variety of relevant outcomes be included routinely in planning 
research concerned with outcomes. 



Nonlinear Relationships 

Host correlational designs have been limited to the search for 
^ linear relationships among variables. It is now clear, however, that 
many variables have replicable and orderly but rionlinear relationships. 

One common and important curvilinear relationship is t'le "Inverted 
U" relationship, which indicates that either too much or too little of 
a classroom behavior is less desirable than some, medium amount which 
produces optimal results. For example, it appears .that such variables 
as indirect teaching styles, question difficulty, and pupil freedom to 
select classroom activities, among others, are related to student learn- 
ing gains in this fash'ion. 

It seems likely, and has been shown in a few studies, that many 
other variables have threshold relationships to outcomes; i.e., they 
are linearly related up to a point, but beyond this threshold point 
further increases in the variable do not affect the outcome one way 
or the other* 

Knowledge about nonlinear relationships v/ould probably be much 
greater already, except that few investigators have bothered to look 
for them. Because methods and statistical programs v/hich facilitate 
this process are now easily accessible, checking for nonlinear 
relationships should be included in data analysis plans routinely. 
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Complex Interactions .Among Variables 

Several studies have shown that variables sometimes interact 
with one another in complex (and often nonlinear) ways, so that 
certain combinations of variables have clear effects even though the 
individual variables considered separately do not. Variables may act, 
for example, as suppressors or moderators vis-a-vis one another or may 
show effects only when present in some critical combination. 

Thus, in addition to looking for both linear and nonlinear re- 
lationships involving individual variables, researchers should check 
for the existence of interactions of at least too variables at a tim3. 
A simple example is the finding that lo\7 and high social status pupils 
respond in differing and sometimes opposite ways to increasing amounts 
of the same classroom behavior. A more complex example is the find- 
ing that teachers high on one measure of classroom control and low on 
another differed systematically from teachers with the opposite 
pattern, although analyses of each control measure in isolation 
failed to reveal significant relationships. In short, soma varia- 
bles appear unimportant \/hen viewed alone, but they may have very 
important effects when their interactions with other variables are 
taken into, account. 



Other Relevant Design Features 

This section will indicate classes of variables which may affect 

the results of naturalistic and experimental studies and will provide 

examples of how they sJiould be taken into account in planning research 
Jakinn these design features into account may mean: 

1. Systematically measuring them and reporting their 
interactions with other variables. 

2., Systematically controlling them through sample 
selection: 

a. Restricting samples to one or more types. 

b. Using different intact groups. 

c. Keeping different data sets separate from 
one another and analyzing them separately. 

d. Explicitly recognizing the restrictions which 
may have to be placed ^n generalizing from 
the re'sults to other teachers, students, set- 
tings, etc. 

3. Replicating find^inas from one type of teacher, student 
^ or setting to different types. 
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Analyze the distribution of gains . A question ^vorth ifR^esti gating 
is "Where does the teacher qet his gains?" That is, does the mean 
residual gain for the class represent the gain for boys andjfor girls 
equally well, or is this teacher notably successful vn'-th bo/s and un- 
successful with girls? or vice versa? with students of Jw^rather 
than lov/ ability? with dependent and passive studentsy^ly? 'Such 
questions concerning the interaction between teachej^effacti veness and 
individual differences among students have barely begun to be investi-* 
gated, but the few available data suggest that they are important and 
worthy of investigation in any process-product study. 

Use residual gain measures of- student outcome (based on raw 
pretest and posttest scores) , if teacher success is judged by ga i ns 
from pretest to posttest scores on measures of outcomes in students, 
investigators should be sure to use residual rather than raw gains 
as their criterion for teacher effectiveness. The measurement of 
gain is an exceedingly difficult problem, the solution of which is not 
agreed upon by measurement specialists, .'unong the possible problems 
is the likelihood that regression will differ for the sexes or for 
different social status or ability groups, and may differ for differ- 
ent ethnic groups. :ion-linearity is not unlikely. All that is in- 
tended here is to caution the unwary, since the problem is too large 
and too uncertain to allow the specification of simple standardized 
procedures to solve it. 



Include both high- and lav-inference measures of process 
behavior . Lov/- inference codino systems provide the most objective 
kind of measurement of teacher behavior, but they are most suited 
to specific sorts of teacher behavior. Rating scales or other high- 
inference measurement methods are required to get at certain kinds 
of teacher attributes which cannot be measured validly by counting 
their frequency but instead must be measured by rating the teacher 
on a more general scale (variables sbch as warmth, enthusiasm, 
interest in the subject matter, organization, and orientation 
towards students). 

Such general teacher variables have so far defied successful 
measurement through lov/-inference coding, but they can be quite 
reliably and apparently validly measured with high-inference 
ratings. High-inference ratings, hov/ever, are notoriously vul- 
nerable to halo effect, logical ^error, and rater bias, flost im- 
portant, high-inference measures are difficult to translate into 
specific behaviors useful as objectives in the improvement of in- 
struction. Hence investigators should not rely on high-inference 
ratings alone. 



ilatch classrooms . Even with the use of residual gains, in- 
vesti gators are v/ell advised to randomly assign classrooms or to 
match classrooms on relevant student variables, particularly ini- 
tial scores on the criterion tests. If random selection or 
assignment procedures are used, the investigator should check to 
make sure that the procedures were effective, especially v/here N 
Is lov/ and the potential ""or problems due to non-comparable 
samples is high. , 
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Use X large sample of teachers .. This is necessary in part 
becaus^he idea of using the teacher as the unit of analysis 
requires that the sample -include at least 30 or so teachers. A 
study of Cohen's power tables, published in 1969, indicates that 
a ^dy involviag 15 classrooms has a probability of only .3 of 
finding a relationship significant at the five percent level if 
/the population correlation value is +.30. 



Use a rationally selected rather than a randomly -selected 
teacher sample , flost process-product studies to date have used 
teacher* samples selected either on the basis of convenience (they 
were available and willing) or on a random basis. Neither method 
is as useful for this kind of research as the use of a sample 
carefully chosen on the basis of its appropriateness for the study. 
For example^ in planning a naturalistic study intended to relate 
observed teacher behavior to student gains on specified outcome 
measures, a carefully selected sample composed of teachers whose 
students over a* three- or faur'-year period had consistently shown 
gain^on the outcome measures .would be preferable to a random 
sample of teachers. Thje consistent-gain group would be composed of 
teachers who were experienced at their grade level, and who probably 
had established a .style or pattern of teaching which reasonably could 
be expected to cohtinue and to have roughly the same relative success 
as in the previous years. In contrast, a random sample of teachers 
would include a nupiber of teachers who were highly inconsistent (for 
unknown reasons) in their effects on students from one year to the 
next, as well as a number who were change rig their teaching styles 
because they were new to teaching, new to^the grade level, or ex- 
periencing difficulty in adjusting to some problem. 

Collect enough data to insure reliabg-jity. and validity . The 
quality and quantity of process behavior data collected should be 
sufficient to insure reliability and validity. For example, not 
nuch confidence can be placed in data based on only qng or tv/o 
visits to the classroom, because of the many different situational 
and contextual factors that could influence a teacher's behavior 
during a given hour or day. It may be desirable to visit the 
teacher's classroom many times and in many different contexts 
(moritings and afternoons, different days of the week, during in- 
troductions to units and during completions of units, etc.). For 
example, in a series of studies of teacher expectations and atti- 
tudes 'conducted at the early elementary grades, it became evident 
that the quality of teacher-student interaction during reading 
groups v/as different in mt\y v/ays from the quality of teacher- 
student interaction during -whole group discussions. Consequently, 
separate measij^s of the sairie kind of behavior were developed and 
used for these tv/o different situations (Brophy and Good, 1974). 
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Another alternative is to ask teachers to teach standardized 
lessons in each classro6m. This is generally a good method to the 
extent that: 

• (a) the standard lessons are identical for each teacher; 

(b) the standard lessons are equally relevant and 
appropriate for the students in each classroom; 

'(c) - the standard lessons are taught and observed under 
standardized conditions (time of day, day of week, 
time of year); and 
» 

(d) instructions about v/hat and'hoi/ to teach are suffi- 
ciently detailed and explicit to insure that all 
teachers will have the samn goals in teachina the 
lesson (see below). 



Long-Tern v s. Short-Term Studies .- Althounh much past work has 
been based on periods ranging from a few minutes to a few weeks, it 
IS not clear that these short-term studies can bfe generalized to longer 
term learmna. Some evidence (Soar, R.S. and So^, Px.". , 1974) sug- 
gests, for example, that the classroom behavior related to achievement 
gain over the summer out of school is different from that related to 
gam during the school year. Study of longer periods of growth thus 
saems highly desirable. ^ 

. Monitor Imp lementation . Experiments involving sysTematic control 
of teacher behavior should include observation to measure the degree 
to which teachers actually are behaving as instructed, and these data 
Should be te^en into account in evaluating the results. Where imple- 
mentation was poor, post-experimental teacher interviews should- be 
conducted to find out why (Unclear about instructions? Emotional 
resistance? Complexity or difficulty of the experimental behavior? 
Negative experiences the first few times which led to loss of-attemp't 
tp implement? Too many conflicting duties?). 

Such data add richness and Validity to experimental results and 
implications, whether or not the predicted outcomes were observed. 

Control for Experimental Participation Effects . Studies involv- 
ing experimental manipulation or treatments should control for the 
Hawthorne Effect" among experimental subjects and the "John Henry 
Effect" among control subjects. 

^'^^ ^° obtain such control is to nroduce "Hawthorne 
Effect^ in all groups by giving each grjoup specific experimental in- 
structions, thus avoiding a "control" group with no special instruc- 
tions (assuming, of course, that the various treatment groups involve 
no violations of ethical standards).' 
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Insure Adequate Variance . Especially in naturalistic studies, 
investigators should try to insure in advance that their sample(sX 
include sufficient variance oa the variables of interest. If the 
classroom interaction does not involve enough instances of the inter-' 
actions of interest, or if the'^e is very little variance across 
classrooms on measures of interest, no significant findings can be 
obtained. 



Stability of Teacher Behavior . Student teachers and teachers 
trying out nev/ curricula or methods are unstable until they settle 
into a characteristic pat,tern, and even experienced teachers vary 
their behavior across settings. Where a study assumes that particular 
behavior is a stable teacher characteristic, care should be taken in 
sample selection and in controlling for context effects to insure 
that such stability is in fact present. The more frequent and stable 
the behavior of interest, the less data must be collected. 



Initia>fbn and Sequence of Interactions . Teacher-student inter- 
actions arrf initiated by either the teacher or the student, and they 
usually involve sequences of initiation and reaction. Interpretation 

he meanings and implications of data on such interactions is 
usu&lNly ambiguous unless infprmation about initiation (teacher or 
stuSen^) and sequences (e.g., the events that preceded and perhaps 
directli caused the interaction) are taken into account. 



roblem is especially important v/hen groups of students of 
xes, races, etc., are*compared. For example, one group 
,ed more often because its members continually come to the 
w their accomplishments and seek praise, white the other 
minimally. Here, the group difference in teacher 
praise reflect^ a student difference, not a difference in teacher 
liking or apprecvjation for the tv/o groups. 
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Devising Scori>)q Systems llhich Allow Direct Comparisons . Simple 
frequency counts of types of interactions often cannot be compared 
meaningfully. For e)^mple, the fact that one student is praised 12 
times and another 4 tifne's during the observational period is relatively 
meaningless by itself, \lnterpretation requires that initiation and 
sequence be considered (see above), as well as differences in student 
performance. Consideration of the latter leads to the creation of 
percentage scores which arevmore directly comparable than i^aw fre- 
quencies are. For example, ^ssume that all the praise noted above 
occurred following correct answers by the student. Conversion of the 
rav/ frequencies to percentage ^cores facilitates direct comparison. 
Thus, if the teacher praised IzXput of 100 {^Z%) correct ansv/ers by 
the first student, and 4 of 32 (Y2.5%) correct answers by the second 
student, her praise rates relative^ to. student performance would be seen 
as equivalent despite differences it; raw frequencies. 
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Percentage indices such as these should be devised and used in 
' preference to raw frequencies when the frequencies are ambiguous or 
misleading. 



Decisions About Hhat to ^teasure and How to Measure It Should' Flow 
From Project Goals . Too often, measlirement devices and analysis methods 
are used simply because they are available, convenient, etc., rather 
than because they are suited to the' goals of the project. »Hence, re- 
sults are irrevelant or misleading. Data natherina olans should take 
these goals into account to insure that the data collected are the 
data actually needed. Often this kind of relevance to goals can be 
achieved by using an available system, but sometimes it^will mean modi- 
fying a system or creating a new one."* 



METHODOLOGICAL PROGfWMS AND PROJECTS 

The recommendations which follow are concerned with methodological 
problems that need to be resolved. Whether these resolutions are the 
product of a .methodological study per se or a substantive study de- 
signed and carried out in such a way that the methodological problems 
are resolved is a matter of no consequence. Perhaps the policy for HIE 
to follow is that the programs and projects it funds should contribute 
in some way to solutions to the problems about to be described^ If this 
policy proves difficult, then it may wish to commission the design and 
conduct of a methodological study. 

The two highest priority nominations for methodological studies 
have already been described. ^ In Program 2.1.1, this Panel described 
^projects to create a new generation of research variables based on human 
Interaction. In Program 2.1.4, this Panel described the need for a 
wide variety of outcome measures and an escape from excessive dependence 
on tests of subject matter, especially nationally standardized tests of 
achievement. In this section we vnll discuss additional, oerolexing 
research difficulties. 



Program 2.3.1 : Comnission a Task Force of Qualified Pxesearchers 
to Clarify and Illustrate the Issues Related to Choice of Units of 
Sampling, Populations, Universes, and Degrees of Freedom in the 
Analysis of Interactive Behavior . ' ~ 



Project 2.3.1.1: Examine the Problems Connected With Sampling 
and With Generalizing From Samples . Under what circumstances should 
the unit of sampling be the teacher? The student? A behavior episode? 
Patterns of behavior? A single behavioral event? What kinds of in- ^ 
ference are possible with the various sampling units and associated 
research designs? 
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Is there any such universe (or population) as male, third grade 
teachers? Can it be sampled? Ifha^t line of argument is used to show 
that the sample is representative of the universe? Part of the problem 
here is to demonstrate how a practical universe connected with research 
on teaching can be defined and Its boundaries specifies. 

The argu^ment is sometimes advanced, currently^ that the classroom 
Is the only acceptable unit of analysis because pupils within class- 
rooms are not independent of each other. Yet there is evidence of a 
school effect (that is, classrooms within a school are not independent), 
a systemvfiffect, a regional effect, and probably a national effect. = 
The prescription that the classroom is the^nly "proper" unit seems to 
oversiinplify. 

Given a sampling unit, like teachers or classrooms or instruc- 
tional strategies, v/hat are some practical guides to obtaining a valid 
and authentic sample of the behavior of that kind of unit? For example, 
one member of our panel was given access to the classrooms of all 74 

_h-grade teachers in a single school district. Because some 
teachers resented the study or were fearful, it became evident that some 
curtailed their behavior during the visits of an observer. Thift*, the 
sample v/as complete, but the interaction was not representative. It is 
possible that the interaction in the classrooms of volunteer teachers 
would be more representative. What are the trade-offs between sampling 
theory and the practical politics of obtaining access to valid data? 





ine the "Problems .Connected With Defining a 
Vent has a beginning anoS^nd-, thus, it has 
on. The duration of events of the sarpe qua! 
Under these circumstances how does one 
which can serve as a common unit in statisti- 



Project 2.3.1 
Unit of Behavior . ~ 
both a quality and 
ity can be highly va 
define a unit of bel 
cal analysis? V/e should keep in mind that units of time can vary at 
least between a microsecond and more than a lifetime. The nature of an 
event, that is, its quality, ^may be technically independent of its dura 
tion,H)ut in practice the tv/6 are very intd<;dependent. For example,, 
criticism directed toward one child when it dsoirs as a single word 
differs greatly from that consisting of a two-mliaiJte. speech, m^' 



Project 2.3.1.3- Examine Problems Connected WitFr^Studyinq Time 
Series> Chains of Events, and flodels for Conceptual izinq^Chains of 
Events . Appropriate procedure should be used to de^lop i mathematical 
model that will serve as a useful analogy to a serie^--QjM)ehavioral 
events. Trfe assistance of mathematicians f*samiliar with the field of 
stochastic processes should be obtained tojtevel op methods for analyz- 
-ing the chains of coded events v/hich are i^d to represent human inter- 
action. Vj 
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Program 2>3,2: Investigate the Nature of Errors During Encoding Pro- 
cedures, and Develop a Model for Understanding Errors That Can Serve 
as a Guide for Different Encoding Systems and Can Show How to Demonstrate 
tne Effects of Errors in the Analysis of Human Interaction , 

The problems of analyzing observer error are vast and complex. No 
one has even attempted tB characterize these problems in the field of 
research on human Interaction, For example, there is no category system 
for classifying all types of observation errors. One encouraging trend 
is the development of computer-assisted encoding and decoding. The 
problems are so difficult that they should be attempted only when a 
completely computerized system is available. 

Program 2.3.3: Develop the Means for Assuring Communication and the ^ 
Sharing of Data, Methods, and Substantive Results Concerning Research on 
Teaching . ^ 

In this program, the Panel makes a series of recommendations aimed 
at improving communication between researchers, between researchers and 
Dractitioners., and between researchers and those who administer and 
support research activities. 

Research on teaching is very active; literally scores of studies 
are being completed each year. If more adequate support funds became 
available, the number of studies wotfld be even areater. At present, 
nfortunately, no adequate means are provided for gaining access to 
*s research effort.' No journal is published for the field of teaching 
earch; no ERIC Clearinghouse collates its methods or findings. In 
Edition, no depository or data bank presently exists that can provide 
access to its expensive data for scholars who cannot afford to collect 
their own. And, if this were not enough, standards for publication of 
research in this field (and other, related fields) are sufficiently 
chaotic to make it very difficult for the researcher or practitioner 
to evaluate findings, on the one hand, or to publish his research, on 
the other. These problems argue for serious efforts on the part of 
NIE and the research community to institutionalize means for assuring 
comnunication and the sharing of data, methods, and substantive results 
concerninn^^*>es^rch on -teachinrj. 

/ - \" 

Project 2.3.3.1: * Support an ERIC Clearinghouse for Research on 
' Teaching . The educator and researcher who wishes to gain access to 
literature concerned with research on teaching faces a formidable task. 
For one thing, research of concern to him is likely to be published in 
any of literally hundreds of sources. For another, its quality varies. 
For another, the vocabulary with which it is expressed may be unfamfliar 
to him, for research from a variety of disciplinary traditions may bear 
on the practical oroblems with which he is concerned. And aaain, much 
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of that research is likely to be reported together with advocacy and 
interpretation, so that it is difficult for him to separate the actual 
findings from the claims. A minimal response to the solution of this 
problem would be the setting up of an ERIC 'Clearinghouse concerned with 
studies of teaching. Such a clearinghouse would provide access to 
literature In this field, which could be indfexed for findings, methods 
used in studies, sample characteristics, and other features of research 
needed by users; Establishment of such a clearinghouse is an urgently 
needed first step in gaining control over J^noi^ledge in the field of 
research on teaching. 

Proje/t 2.3.3.2: Cqnmissiqn Regular Reviews of Research on the 
Processes, Causes, and Effects of Teaching . Information retrieval is 
only part of the problem of studying and profiting from research on 
teaching. Most educators are not equipped to disentangle the intrica- 
cies and deficiences of research on teaching — or of any other complex 
field of educational research. Moreover, educators need "friends in 
court" who will sort out the facts from the claims and ^ho are willing 
to qive a reasoned judgment concerninq what is now known and not known 
about research on a given problem in education. Partial solution to 
this problem has been provided by both volumes of the Handbook of 
Research on Teaching and recent issues of the Review of Educat1,t)n'al 
Resea rch . Unfortunately, however, both of these sources are addressed 
more to researchers than to practitioners. Several years ago the 
Office of Education was commissioning reviews of specific subfields of 
research for consumers, but these grants seem. to have fallen on evil 
days. Perhaps the best recent 'reviews of research on teaching have been 
provided by several, independently-authored texts. These will rapidly 
become obsolete, however, and additional review sources are needed on 
a regular basis. 



Project 2.3.3.3: Establish and Support a Journal for Research 
on Teaching . Unfortunately, no journal (as distinct from newsletter) 
is now published that devotes itself to research on teaching. Suffi- 
cient research is surely available to justify such a journal, and it is 
likely to receive wide adoption among educators. It is suggested that 
such a journal be established under the sponsorship of AERA or some 
. other suitable organization. An initial grant would presumably be 
needed to get the journal off the ground, but thereafter thejpurnal 
^should become self-supporting. ^ 

Project 2.3.3.4- Commission One or More Conferences Concerned 
liith Standards for Scientific Publication in Research on Teaching ^nd 
Allied Fields . This project is ainled at the problem of control over 
the reporting of research on teaching and allied topics. Present 
standards /of reportinn in this field are chaotic. The probflems in- 
clude failure to describe research instruments, failure to ^tiraate 
the reliability of data, misuse of Inductive statistics, fair 
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interpret findings that appear in data tables, and failure to publish 
results. The foregoing complaints are further complicated by page 
* restrictions and the resultant editorial policies against long articles 
and elaborate data displays. 

Such problems will be a-lleviated only v/hen a series of prestigious 
journals agree to set and enforce standards for the publicatfon of re- 
search on teaching and related fields. It is suggested that one or more 
conferences be commissioned, probably with the help and sponsorship of 
prestigious professional organizations. Such conferences v/ould bring 
together the editors and editorial boards of a number of journals. The 
conferences would be encouraged to set, and thereafter enforce, coninon 
standards for publication. 

Project 2.3.3.5: Establish and Support a Data Bank for Basic 
Data From Studies of Teaching . Data concerning the processes of teach- 
inp are expensive to collect and interpret. Often such data begin life 
as video or audio recordings. These recordings are then typewritten as 
lesson transcripts and may later be coded and interpreted with a variety 
of instruments and procedures. Data from a given lesson, then, may be 
available as a tape recording, as a transcrjption, or in any of various 
forms as coded data.. Such data are expensive, seldom costing less than 
$100 per lesson for the investigator to collect and prepare. In addi- 
tion, such data may be accompanied by a wide varie'ty of context, presage, 
and product information that may be paired v/ith process data in\ubse- 
quent analyses. At present data irt these forms Is seldom shared \etween 
research centers. This lack of sharing does not mean that researchers 
are unwilling to share their data. On the contrary, most Investigators 
are glad to share their data with others, once their initial use of those 
data has been 'completed. But no mechanisms presently exist for the 
sharing of data; thus researchers are always required to collect new 
data v/here old tape recordings, transcriptions, or codes from another 
research center rfiight have sufficed for the researcher's purposes. - 
Considerable savings, as well as the multiplication of studies from 
data already collected, can be effected by establishment of a data bank 
for research on teaching. Such a bank would solicit the deposit of 
data from studies of teaching already conducted and would specify the 
standards for deposit of-thbse data. Data would be offered to other 
Investigators on a cost basis. Researchers would be Induced to deposit 
their data by suitable means (perhaps by writing stipulations into their 
research contracts or by providing them with a cost rebate whenever their 
data were used). Establishment of such a data bank will require both an 
initial and a small sustaining grant. In time the data bank may become 
self-supporting. 
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SUMMARY 

This panel was concerned yitli variables in s.ix categories: teacher- 
student interaction, educational outcomes, student characteristics, the 
socf^il conteXt,^ teacher characteristics and plans, and teacher education. 
The panel was further corjgerned with categories of variables involved in 
research on teacher education. These categories included interaction 
between instructors of teachers and their adult trainees, the* interaction 
between the tea.cher trainees and iheir 'students,' the knowledge and skills 
acquired by the tra*inees, the procedures for feedback to the insti^uctors 
' or their trainees, characteristics of the setting, and teacher plans and 
characteristi\:s. 

Millions of students — ranging in age from six to eighteen — are 
required by law to interact with teachers for hundreds of hours every 
year. That requirement, if nothing else, imposes a moral obligation on 
the whole society, and especially its profisssional educators, to make 

. that, interaction as beneficial to the students as possible. Panel 2 
was aimed at planning research and development toward this end. It 
worked in an area of researcjron teaching that has received more atten- 
tion and effort durjng the l^t fifteen years than any other. In this 
area, some relatively substantial] results have been Achieved, and the 

' personnel and methods are ready fpr, major advances. Panel 2 attempted 
to lay out approaches, programs, and projects that would result in such 
advances. 

The first approach dealt with teacher-student interaction. Five 
programs were set forth. The first dealt wjth the study of interaction 
in Btself the dimensions along which it should be described, and the 
kinlfls of descriptions that shou^^d be made. The second emphasized educa- 
tional settings and student characteristics in their relationship to 
interaction processes. The third emphasized the study of teacher charac- 
teristics, plans, and perceptions of stj^de^Tt^n^elation to interaction 
processes. The-fourth laid out studies^ of the ways in which interaction 
proc'esses are related to the educational growth of students. The fifth 
dealt with studies in which the whole complex of interdependent variables 
involved in teacher-student interaction would be studied in multi -faceted 
designs. - . ' w 

The second approach of the panel was concerned with teacher education. 
Here, three programs were set forth. The first dealt with the ways in 
whido^eachers th>nk about interaction, their own participation, and the 
ways^ in which Urey decide to pctrticipat;^ The second was concerned with 
' the capacity of a motivated adult to rei^ive and use feedback while inter- 
acting with students. The third was concerned with computer-assisted 
systems of teacher education — theiV design, development, and evaluation. 

The third approach, related to the concerns of Panel 9 (Research 
Methodology), was concerned with the special difficulties of research on 
teaching as human interaction. The Panel recommended special efforts to 
develop (a) additional measures *of the outcomes of teaching and learning. 
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(b) mathematical models. for dealing with chains of events in classroom 
interaction, and (c) a position paper on the unit of sampling, units of 
behavior, and similar problems in this research area. Ihe nee(J for re- 
plication of findings was emphasized, along with the need for long-range, 
coordinated programs which make use of laboratory and field studies. In 
addition, the Panel recommended the establishment of various kinds of data 
banks that would facilitate comparison of various systems of interactive 
analysis on the same data, comparisons of various sets of predictive 
variables, $nd tJhe creation of samples large enough to make possible cross- 
validation of rpsiiltt: 



Finally, the Panel emphasized the need far taking into account the 
ways in which teachers will adapt research-based knowledge and teaching 
skills to their own classrooms, students, and styles. Such adaptations 
will determine the validity and utility of the knowledge to be dehived 
from research on teaching as human interaction. 



STATEMENT OF PRIORITIES 

As a final task, members of the Panel were asked subsequent to the 
Conference to send in their nominations for highest priority research 
problems. The Panel nominated Program 2.1.4 and Project 2 14 1 (process- 
product knowledge) as the highest priority in Section 2.1.' They nominated 
Program 2.2.2 and Project 2.2.2.1 (ways to' improve feedback to adults in 
teacher education) as the highest in Section 2.2. The recomnendations 
tor bection 2.3 were more scattered. Some registered their concern for 
general problems of research methodology by listing Approach 2.3 itself; 
but there was strong second rank order support for 2 3 3 1 (an ERIC 
clearinghouse for research on teaching) and 2.3.3.3 (a separate journal 
fOK research on teaching). One way of summarizing these preferences is 
that: (a) we need higher quality knowledge about the effects of teacher 
influence, from both laboratory and field settings, and (b) we need to 
test the utility of this knowledge, for all kinds of educators, but 
especially teachers, as an integral part of the responsibility of 
researchers. ^ 
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